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Wire Rope Haulage Engines and Plant. 





With this we give an illustration of a 
complete plant of a pair of wire rope haul- 
age engines and apparatus designed to haul 
mine cars through a distance of 24 miles on a 
grade 4 feet in 100, the load consisting of 40 
to 60 mine cars, each weighing 6,200 pounds. 
The engines have cylinders 14 inches di- 
ameter; stroke of piston, 24 inches. The 





and has been in operation for several 
months, working very satisfactorily. Dur- 
ing a trial, 45 mine cars were hauled up the 
4 per cent. grade through a distance of 5,000 
feet in 8 minutes with comparative ease. 
This plant is equipped with all the mod- 
ern appliances, including sight-feed lubrica- 
tors, drain pipe connections, and all such as 
will be conducive to convenience and dura- 
bility, and no pains have been spared in 








connecting rods, piston rods, and valve 


| 


stems are made of hammered steel; and | 


phosphor bronze bearings are used in all the 
boxes. 

The drums are 5 feet in diameter, width 
of faces 36 inches, with flanges on drums 12 
inches deep; they are turned all over. A 
brake is attached to each drum for control- 
ling the motion of the mine cars during the 
descent on grades. These brakes are oper- 
ated by the quadrant levers on the platform 
shown in front of the drums. The throttle 
valve is operated by the small wheel placed 
at some distance from the valve, so as to 
bring it and the quadrant levers within con- 
venient reach of the engineer. 

The power is transmitted from the engine 
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This beats the best previous output in the 
same time at the South Chicago rolling mill 
by 232 tons. 
seventy-pound rail, and made a total of 6,195 
in the day. Manager Schwab started out to 
do 1,800 tons, 
= 4a 

If tke price of iron is kept, in this country, 
about as low as in England, there is no rea- 
son why shipbuilding shall not receive a 


The works were operating on 








WIRE Rope HAULAGE ENGINES AND PLANT. 


making it durable, convenient, and modern 
in design. 


Fifth avenue, Pittsburgh, Pa., have now 


over one hundred haulage plants in success- | 


ful operation, they take particular pride in 

this one, and believe it to be one of the best 

haulage plants that has been erected. 

ae 
The failure of attempting to establish a 

law that shall regulate matters as between 

employers and employes is very well exem 








plified in the action of the courts to compel | 


the enforcement of the weekly pay-day law 
in New York. 


| for evading this law that the idea of letting 


to the drums through the spur gearing, hav- | 


ing a proportion of 34 to 1. The ropes, 


which will be eventually 24 miles long, are | 
arranged so that a rope is wound on one | 


drum while the other is unwound. 
This plant has been recently erected for 
the American Coal Co., of New York City, 


men settle their own affairs is strongly sug- 
gested. 
— 


A press dispatch from Pittsburgh says: | 


The Steel Works 
hold the record for making steel rails. 


Edgar Thomson 


In 


twenty-four hours, ending at 6 o’clock this | 
morning, 1,907 tons of rails were turned out. 





Although the builders of this | 
plant, Messrs. J. & J. B. Milholland, of 240 | 


So many ways are found 


now | 


vigorous boom here. The labor will cost no 
more here than in England ; and the cost of 
the material should be no greater, for any 
apparent reasons 

If we have to contend, in shipbuilding, 
against abnormally high prices of material, 
then there is not much chance of building 
| many ships in this country, 
| — +e 

Something more than a year ago the em- 
ployes of Flather & Co., Nashua, N. H., 
| were invited to a jollification upon the com- 
| 
| 


pletion of an extensive addition to the 
works. Recently the employes convened 
and decided to perpetuate the matter, so 
another gathering was held this year at the 
Laton House. A large number of the em- 
'ployes were present, as well as a goodly 
‘number of invited guests. The occasion 
was an enjoyable one. 


—_—- +e 
The St. James Gazette, in referring to the 
new navy of the United States, pays this 


It 


| . 
‘country a good many compliments. 
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doubts the ability of the crack English 
cruisers to compete, in battle or in speed, 
with the ‘‘ New York.” 
—___4>e___—__ 
Mill Construction. 





Mr. C. J. H. Woodbury lectured at the 
Brooklyn Institute, January 12th, on the 
Development of Mill Construction, illustrat- 
ing the subject by a large number of photo- 


/ 


graphs of mills thrown on the screen, repre- 
senting mills of various types of construc- 
tion, beginning with those of many years 
ago and advancing step by step to those of 
the present day. 

The various methods of building are 
naturally subjects of special interest to the 
architect and the civil engineer, but these 
changes have all resulted from improvements 
in machinery, being fundamently the result 
of improvements in water wheels, which 
were followed by new methods in the trans- 
mission of power, and then finally the great- 
er economies in the steam engine, which al- 
lowed the construction of mills away from 
the water-courses and at other points where 
the freight facilities were good, and where 
areas of nearly level land could be obtained 
in proximity to cities and towns containing 
a population which could be employed in 
the mill. 

One of the important results in a commer- 
cial sense which has attended the introduc- 
tion of slow-burning mill construction, of 
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solid plank floors laid across timber beams 
at a distance of eight feet or more between 
centers, and the improvements in fire ap- 
paratus, particularly automatic sprinklers, 
has been that the cost of insurance in cotton 
mills has been reduced from two and one- 
half per cent. to less than one-fifth of one 
per cent., and this reduction of the cost of 
insurance has also been accompanied by an 
economy inthe cost of the buildings and 
greater convenience for manufacturing pur- 
poses, 
a ee 


Foot Power Press. 


The accompanying illustration is of a foot 
power press designed for all kinds of sheet 
metal work for which such presses are usu- 
ally employed. It will punch to the center 
of a 10" circle. The head is provided with 
collar screws on each side for the attachment 
of strippers, so that everything is clear be- 
low for handling wide sheets. 

The slide has asteel gib and can be ad- 
justed, and there is an opening through 
which the main lever projects. This lever 
carries a roll which moves the slide with lit- 
tle friction. Counterweight is adjustable 
on the lever. The opening in the bed is 5’x 
6; greatest distance from bed to slide, 64’. 
The machine weighs, complete, 500 pounds. 
The bolster and necessary bolts, wrenches, 
etc., accompany it. 

It is made by the Iowa Machine, Novelty 
and Brass Works, 88 East Walnut street, 
Des Moines, Iowa. 
=~ ————— 
Measurements in 

Construction.* 


Standard Machine 


By Frep J. MILurrR. 
(Coneluded.) 


I have made a test of this matter, using 
asmall and delicate pair of inside calipers 
which I made and used for some years in the 
shop. As you see, they are of the common 
jointed type, but are small and light, weighing 
in fact less thandanounce. It is, [think, a 
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Fig. 6. 





Foot POWER PREss. 


The figures in the first column being the 


column the actual sizes, the micrometer 
showed the inside calipers to be set to, read by 
estimation to the nearest ten-thousandth of 
an inch, and the third column the variation 
from correct size, the signs preceding these 
figures indicating the direction of the error. 
It will be seen that the greatest error was 
.0015", the smallest .0005”, and that there is 
between the 7’ and the 3” settingsa total error 
of .0025’". Only one setting was just right. 
The smallest of these variations is sufficient 
to make the difference between a good fit 
and a poor one, as we have already seen, and 
itis to be noted that, in making the test, 
more pains were taken than would be taken 
in ordinary shop practice. 

The only way, therefore, in which a shop 
could maintain uniform sizes, was by mak- 
ing for itself collars or plugs, representing 
sizes which could be kept for the purpose of 
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reference and for setting calipers to. But 

















common mistake to make such calipers too | 
large and heavy, and for nice work in trans- 
ferring sizes from a micrometer caliper or 
other standard measuring device, it cannot | 
be too much emphasized that such calipers 
should be light and delicate, in order that the 
slightest contact may be felt. 

Placing a 2” steel rule with one end against | 
a block of steel, I rested one leg of the| 
calipers against this block and adjusted the 
other to various sizes marked on the scale, 
using for the purpose a magnifying glass, 
and taking pains to set the calipers as 
accurately as possible. I set them to five 
different sizes, varying from each other by 
eighths of an inch, from 4" to 1” inclusive. 
After each setting I measured and determined | 
the variation from correct size by means of | 
this 1 micrometer caliper, one of the latest | 
productions of the Brown & Sharpe Mfg. 
Co., and obtained the following results. 


Dorie askeanes Sg Cerrar rr 00075 
aR EE . See .0015 
$4" Rene aiaa — 001" 
5g’. | RR EE oe — 0005’ 
o”’. 1 Pye os 


*From a lecture delivered at the Young Men’s 
Institute, New York City. 





by this plan the sizes of no two shops 
could possibly agree, and some of the shops 


in thiscountry, whose proprietorsat the time | 
of which I speak recognized the importance | 


of standards which were standards, im- 
ported them from the establishment of Sir 





Fig. 7. 


Joseph Whitworth, in England, at that 
time the only maker of such standards. 
It was found, however, that different sets of 
these did 
which, of course, was very damaging to the 
faith reposed in them. The firm of William 
Sellers & Co. were among those who imported | 
such sets, and procuring two different sets at 


not precisely agree— a discovery 








nominal sizes measured, those in the second | 


different times found them not to agree 
within the limit of close fitting and good 
work, although the first set had certainly 
not been injured by use, as it had been used 
only as a reference by which to make other 
gauges for use in their shops. Whitworth 
gauges are, of course, better now, and itis 
quite certain, as we have seen, that those pro- 
duced in this country are at least sufficiently 
accurate for all practical purposes, and that 
their limit of variation is so small as to make 
it extremely unlikely that any further refine- 
ments which may possibly be introduced 
will disturb the standard, or make necessary 
any revision of the work now being done 
with reference to it. 

For the accurate measurements now made 
in shops, ruled lines are almost entirely 
dispensed with, and micrometer calipers or 
gauges are used instead. A micrometer 
screw is simply a screw having graduations 
upon some part of it, by which revolutions 
or fractions of a revolution of the screw 
can be accurately determined. Such screws 
were used for other purposes long before 
their application to calipers for machine 
shop use, especially upon astronomical and 
other scientific instruments. I have here 
one of the latest forms as now used for 
|measuring up to 1” diameter. (Brown & 
| Sharpe Mfg. Co.’s 1 micrometer.) It hasa 
screw having 40 threads to the inch, so that, 
|if it be turned 
/one complete 
| revolution, the 
|screw ad- 
| vances gy |6«of 
lan inch. This 
| cylinder which 
|is attached to 
‘the screw has 
| around it 25 
| lines or gradu- 
ations, so that, 
if moved from one graduation to the next 
| one, the screw revolves 5’; part of a complete 
turn, and consequently, of course, advances 
v; part of 5 of an inch, which is ;q59 of an 
inch, and as the graduations are about ;'; of 
/an inch apart, half or quarter thousandths, 
and even css, are easily read by estimation, 
and within very small limits of variation. 

Here is a larger micrometer caliper (Fig. 
5 illustrated January 7), designed by Prof. 
John E. Sweet, of Syracuse, and made by 
the Syracuse Twist Drill Co., to whose kind- 
ness we are indebted for the privilege of in- 
specting it, and testing its accuracy. It is 
designed to measure sizes from zero to 4”, 
though the screw has a movement of 1” 
only, the back stop being adjustable for 
measuring magnitudes beyond that amount, 
standard end measure pieces being used in 
setting it. 

The screw and nut in this cajiper are of 
equal length, the object of this being to 
avoid trouble from local or periodic errors 
which may be present in the screw, and 
|also to insure that the wear resulting from 











Fig. 8. 





luse shall be equally distributed over the 


entire length of screw and nut. The thread 
is not of the V pattern, but is square or 
radial at the back side—the side upon which 
the accuracy of the measurements depends. 
The screw is turned by this knurled disk, 
which is not fastened directly to it, but 
turns it by friction, which, by means of an 
adjustable spring, can be made just suffi 
cient to overcome the friction of the screw 
in the nut, so that, upon meeting any ob- 
struction, the screw stops, and thus inex- 
perienced or careless persons are effectually 
prevented from forcing the screw up so 
tightly as to strain the tool, and injure it, 
or Vitiate the accuracy of the measurements. 
In setting the back stop by means of the 


‘end measure pieces, it may not at times be 


easy to so set it that the proper contact will 
be obtained, when the scales read zero, and, 
to provide for this, the lineal scale is at- 
tached to the frame in such a way that it 
may be turned about the graduated disk 
until it reads zero, moving upon a thread of 
the same pitch as that of the measuring 
screw, so that the proper rejation of the 
lineal scale is not disturbed. 

It has not yet been found practicable to 


termined pitch. All screws have at least 
some error, though in a few cases screws 
have been made that were very nearly exact- 
If exactly correct screws could easily be 
made, and then kept correct in use, the 
problem of exact standard measurements 
by micrometer gauges would be much sim- 
plified; but since this cannot, so far, be done, 
the next best thing is to devise a means of 
readily overcoming errors arising from in- 
exact screws. To Prof. Sweet is due the 
credit of overcoming this difficulty, which 
has been and is so important in connection 


Fig. 9. 


with the use of micrometer calipers, that I 
have prepared a sketch, Fig. 6, which I 
hope will enable those of you who have 
never investigated the matter to readily 
understand it. The sketch represents @ 
plan view of the graduated disk, lineal scale, 
etc., of the caliper. The graduations on 
the disk (D) are read at the edge of the 
scale (S), and if the screw is exactly correct 
in pitch, ¢7.e., so that just 10 revolutions 
advance it exactly 1”, then the edges of the 
scale are straight and parallel with the 
screw ; but if there is an error in the screw 
then the scale is placed at such an angle as 
to compensate for the error. I have ex- 
aggerated the angularity inthis case to make 
it more easily apparent, and it will be seen 
that, in advancing the screw just 1”, the 
graduated disk (D) would move along from 
the point p to the point p’, and supposing 
the contact points of the caliper to be just 
1” apart when the scale reads zero at the 
outer end of scale, and to be together when 
it reads zero at the inner end, it is evident 
that the screw has made more than 10 
revolutions by the amount of the angularity, 
the direction of the angularity in this case 
being that required for a screw too fine in 
pitch, or with slightly more than 10 threads 
per inch instead of precisely 10 threads per 
inch. 

This principle of arranging the reading 
line at such an angle as to cause the screw 
to be revolved slightly more or less than the 
nominal number of revolutions called for by 
its nominal pitch has been applied in a 
great many different forms, and has proven 
exceedingly useful. That it is not under- 
stood by all who may become interested in 
standard measurements is shown by the 
fact that I found in the box with the caliper, 
upon its receipt, a small printed card, noti- 
fying the recipient not to change the scale, 
as it was placed at an angle for a purpose. 
The angle, I may say, is in this case quite 
perceptible, and indicates an error in the 
screw of about .001”. 

The latest form which the micrometer 
caliper has taken is that for measuring 
screws, for whicb purpose the ordinary 
Brown & Sharpe caliper has the end of its 
measuring screw pointed, as shown by the 


x 








— 
Fig. 10. 





|sketch, Fig. 7, at A, while the other contact 
| point, or anvil, as it is sometimes called, is 
| replaced by a swiveling V block (B), which 
passes Over a thread on the opposite side of 
the screw. The object of this arrangement 
| is to enable measurements to be taken from 
|the sides of the threads, where, indeed, all 
| measurements of screw threads should be 
taken, and in reading the micrometer the 
depth of one thread must be subtracted 
from the outside diameter of the screw. 
This seems to give what tool makers have 
long desired, 7. ¢., a reliable and practical 
method of securing screws of standard di- 
ameter, and especially for making taps, and 
for other purposes where a slight variation 
from standard is necessary for practical rea. 











produce screws having exactly a_ prede- 


sons, and it is not practical. to maintain 
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vauges, such a caliper should prove invalu- 
able. The angles of the point of the screw 
A, and of the V in B, correspond to that of 
standard screw threads; 7.e, they are 60°, 
and thus the contact is virtually on both sides 
of a space at one side of the screw and on both 
sides of a thread opposite. Since the caliper 
reads zero when the point of A is at the apex 
of the angle in B, their actual distance apart, 
when set to fit the threads of any screw, is 
equal to its actual outside diameter less the 
depth of the thread, and in the case of U. 
5. Standard threads the outside diameter, or 
D, will equal the reading of the micrometer, 

6495 
i+ , in which nv equals the number 
of threads per inch. This, expressed as a 


an 
formula, is D = d + 6495 For V threads 
n 


.866 
n- 

Much trouble has, in time past, arisen 
from the lack of uniformity in screw threads, 
and especially has this been noticeable in 
railroad car repairs, for the reason that such 
repairs must be made at widely separated 
points, and it is highly important that the 8 
nut of a road in North Dakota, for instance, 
should fit a bolt of any New England 


the formula becomes D = d + 


ASG ATW. 
™~ wit oe 


+1, 





Fig. 11. 


road, or, in fact, of any road whatever. It is, 
therefore, not surprising to find the me- 
chanical officials of railways greatly inter- 
ested in the question of standard sizes for 
bolts and nuts, and that some of tht greatest 
triumphs of the art of measuring and _ of 
gauge making have been in connection with 
efforts to abate the nuisance of such pro- 
fanity-provoking things as bolts ‘‘g and a 
thirty-second full,” or nuts ‘ half inch 
scant.” 

I have here (Fig. 8) two gauges for a 15" 
screw and nut. By a highly refined pro- 
cess, devised and used in the establishment 
of the Pratt & Whitney Company, they are 
ground out in the threads after being hard- 
ened, so that, though very hard, they are 
extremely accurate as to pitch, angle of 
thread and diameter, the sides of the threads 
being beautifully finished by the grinding 
operation, With a set of these gauges a 
shop can refer all taps and dies to them and 
be sure that its screws, bolts and nuts are 
correct. The sizes are derived from measure- 
ments made by the comparator before re- 
ferred to; and, referring to Prof. Rogers’ 
connection with this machine, and its use in 
connection with standard bolts, Mr. M. N. 
Forney once said: ‘‘It is worthy of note 
that a remedy for the evil complained of by 
master car builders, that nuts made by some 
firms or at some shops would not screw on 
bolts made at others, at first baftled the 
ability of the most prominent manufacturers 
of tools of precision in the 
country, and that to pro- 
vide an adequate remedy 
it was necessary to secure 
the assistance of the 
highest scientific ability in 
the country, which was 
supplied through the Professor of Astronomy 
of the oldest and most noted institution of 
learning in the land. The man of science 
‘urned his attention from the planets and the 
measurement of distances counted by mill- 
lions of miles, to listen to the imprecation, 
perhaps, of the humble car repairer lying on 
his back and swearing because a & nut—‘a 
leetle small’—will not screw on a bolt a 
‘trifle large.’” 

This matter of the interchangeability of 
machine parts isa most vital one to manu- 
factuning interests, and when I say it is im- 
portant to manufacturing interests, I virtu- 
ally say at the same time that it is of vital 
importance to all so-called interests, and, 
broudly speaking, to the interests of hu- 
manity and of civilization. For I believe that 
we hear too much of special interests, as 
though the best interests of a certain group 





Fig. 12, 


be separated or even distinguished from the 
best interests of their compatriots. 
Interchangeability means widely different 
things to different people, and the different 
parts of structures will interchange for vari- 
ous reasons. The bricks which compose the 
walls of a building are interchangeable, 
mainly because there is a wide limit of varia- 
tion; the only result*of one brick being some- 
what larger than another would be that the 
soft mortar between them would be made 
thinner or thicker by the bricklayer in bring- 
ing the brick to the line. 

Stove lids of a given stove are inter- 
changeable, and it would manifestly be very 
inconvenient if they were not; for, in that 
case, if twoor more of them were removed at 
the same time, pains would bave to be taken 
to get each one back into its own particular 
place; and they are easily made interchange. 
able, because they need not fit tightly,and can 
consequently vary in size considerably, yet 
interchange. 

Another, and a different case, is seen in the 
tongued and grooved boards used for floor- 
ing and similar purposes. These inter- 
change and yet fit closely, but the mainte. 
nance of sizes need not be so very difficult, 
because the material is comparatively soft 
and yielding, and if the tongue of one board 
fits more or less tightly in the groove of its 
neighbor, a few blows of the heavy hammer 
used drives them together without much re. 
gard to variations, even though they may 
amount to considerable. 

But tothe machinist and tool maker, in 
terchangeability means something entirely 
different from this; for, as we have seen, 
much less than a thousandth part of an inch 
will make the difference between a very 
close and quite a loose fit. This is, of 
course, owing to the comparatively hard 
materials worked, and, as we should expect, 
the difficulty of making work satisfactorily 
interchangeable increases with the hardness 
of the metal used, with the smoothness and 
roundness of the holes to which shafts, etc., 
are fitted, and the degree of nicety required 
in the fitting of the finished machine. 

In making work interchangeable, it is 
customary to first build a model machine in 
which all the parts are adjusted and fitted 
to each other, as in the judgment of good 
mechanics they should be adjusted and 
fitted. Previous or analogous experience 
showing how much it is safe for any part of 
this machine to vary from the size as made 
in the model, limit gauges are then made 
which confine the variation within these 
limits. 

I have here a limit gauge (Fig. 9) used in 
the shops of the Brown & Sharpe Mfg. Co., 
and designed to keep the variation of a series 
of holes within a predetermined limit. The 
nominal size of the gauge as marked upon it 
is 12’, but neither end of it is just that size, 
one end being .001" smaller, while the other 
end is .00L’ larger. Holes such as this, 
in the piece shown at Fig. 10, must then be 
bored, so that the smaller end of the gauge 
will go in freely, thus insuring that the hole 
is at least not as much as .001" smaller than 
the standard size; the larger end must not 
go in, as you see this does not, and thus we 
are assured that the hole is not so much as 
.0O1" larger than standard size, and so we 
know that the variation of any hole cannot 
be so much as .001” from the standard 
either way, and that no two holes can vary 
from each other as much as .002”. 

The limit of variation is often much less 
than this, and, on the other hand, is often 
much greater, depending upon the require- 
ments. 

Other gauges are used for sizing shafts, 
those coming from the same establishment 
being simply flat plates of forged steel with 
openings at each end, having parallel sides 
which are finished by grinding and lapping 
afterhardening. A form of this gauge, made 
by the American Standard Gauge and Tool 
Co.,is seen here (Fig. 11). The same princi- 
ples govern its use as those explained in con- 
nection with the limit gauge for holes (Fig. 
9), the gauges made by this concern being 
made, I believe, of steel castings of such a 
grade that the contact surfaces can be, and 





of men or persons could by any possibility 
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Another sort of limit gauge is shown here | 
(Fig. 12), in which the opening, instead of 

being parallel, ¢.e , thesame width from front | 
to back, is tapered, being at about the middle | 
of its depth standard size, at which point 

there is a mark to which, if the piece is just 

standard diameter, it will just pass, while if | 
smaller it will pass in further, and if larger, 
not so far, marks being placed at either side 
of the central one to indicate the limits of 
variation either way, which, in this case, is 
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Fig. 13 


.001”. Other forms of gauges made by the 
American Standard Gauge and Tool Works 
are shown in Fig. 13, these being standard 
gauges, 

These may seem like small matters, and 
yet it iscertain that the acknowledged pre- 
eminence of American mechanics and manu- 
facturers in certain lines of work rests upon 
this matter of a standard inch, and of keep- 
ing variations within a certain predeter- 
mined amount stated in tenths of thousandths 
of inches; for it is to be remembered that 
this is far more than a mere question of 
facility in putting work together, or of con 
venience in obtaining new parts when break- 
ages or undue wear take place. 

Interchangeability permits and even com- 


use of such limit gauges as here shown, the 
variations from standard sizes of all pulleys, 
shafts and boxes had been kept well within 
the requirements of good workmanship, and 
it made no difference whether a certain pul- 
ley or box went back where it came from or 
not, so long as one of the same nominal di- 
mensions went inits place. The discovery 
that this was the case was a remarkable one 
to him, and was made much of in setting 
forth the virtues of the machinery under his 
charge. 

Yet these countershaft pulleys were not, I 
am confident, made interchangeable for the 
mere sake of interchangeability, but because 
by making them within the prescribed limits 
of variation they were generally better and 
more cheaply made than would have been 
possible with any ether plan of manufac- 
ture. 

A very ingenious application of the prin- 
ciple of the taper limit gauge was employed 
by Mr. John J. Grant, at the works of the 


Simonds Rolling Machine Company, in 
gauging steel balls, such as are used in 


bicycles and for other anti-friction bearings. 
These are ground true after hardening, and 
it isimportant that there should be very 
little variation between different balls of the 
same nominal diameter. Two hardened and 
ground straight-edges were placed near to- 
gether, but with their edges not quite par- 
allel, in such a way as to forma taper limit 
gauge, the exact diameter being at the mid 
dle of their length. 
the smallest end at the top, and, upon a ball 
being placed upon them, it would roll down- 


These were inclined, 


wards until it came to a part of the opening 
just suflicient to let it pass through. If the 
ball was too small it would drop through be- 
fore it reached the middle of the straight- 
edges, and would fall into a box with other 
balls that were too small. If 
passed the middle, and fell 
placed to receive it and all others too large, 


too large, it 
into a box 
only those which were within the prescribed 
limit of variation passing 
points as to drop into the box intended for 
those of the proper size. It 
three years ago that I visited the works, 


through at such 
was two or 


and, selecting at random from the stock a 
number of balls, I brought them away as in 


teresting specimens of work. Among them 





once thoroughly installed, is far cheaper 
than any other. And itis being better un- 
derstood every day that manufactories such 
as turn out watches, small arms, sewing ma- 
chines, typewriters, etc., are not the only 
ones in which standard sizes pay, but that 
they also pay in all other shops making ma- 
chinery of any kind. And I think probably 
this is better understood in this country than 
elsewhere. The firm which made this gauge 
(The Brown & Sharpe Mfg. Co.) had an ex- 
tensive exhibit of machine tools at the Paris 


pels a system of manufacturing, which, when | 


were these now here, and, while preparing 
| for this evening’s intliction, I tested several 
of them by the gauges loaned me for the 


evening, and have found them surprisingly 
laccurate, whether tested by the ganges of 
lone maker or by those of another, showing 


| not alone close work upon the balls them- 


| the standard gauges as well. 


selves, but the substantial agreement of all 


| To me the subject of gauging is an in- 
| tensely interesting one, and there is very 
|much more pertaining to it that I should 
like to present to you, but fearing that your 
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exhibition. Their representative there was 
not an American. After the 
arrived it became necessary, on account of a 
change in location, to remove all the 
countershafts, or *‘ overhead works,” as they 
are called over there. In doing this, the 
Paris representative was particular to place 
every tight and loose pulley and journal box 
on the floor together in just the same rela- 
tive position as they had occupied, and 
which he, of course, supposed it was vitally 
necessary they should occupy. Imagine his 
dismay upon returning, after a short absence, 
to find that all the pulleys, boxes and shafts 
had been moved to another part of the floor, 
and hopelessly mixed. But again imagine 
his surprise and delight when he found that 


machinery 


its 





are hardened. 


this made no difference whatever; for, by the 





Fig. 14, 








patience will not hold out 
| I will close by citing a case which is consid 


fur much longer, 


| ered to be an exemplification of what can be 
| done in the best shop practice of this coun- 
try at the present time. This job of work 
‘(illustrated by Fig. 14) consists of two pieces 
| of steel havin 
|reception of the steel pins shown, the di 


g holes through them for the 


|ameters of holes and pins being as marked, 
and the distance between the holes being 
|2". 
.00033", or one-third of a thousandth larger 
than the holes in the piece at the right, this 


| amount being allowed for driving or press- 


The smaller portions of the pins are 


|ing the pins into their places tightly. The 
| larger portions of the pins are .O0O1’, or one- 


i}tenth of a thousandth of an inch smaller 
| chane the holes in the piece at the left, this 
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being the allowance for an easy working or 
sliding fit. Now, of course, it will be seen 
that not only these various sizes, but also 
the distance between the holes in the two 
pieces must be very accurate in order to 
make a success of the job, and that the 
alignment of the holes must be practically 
perfect. It would require a high grade of 
workmanship in any man who should make 
these picccs and have them go together 
properly; but when I tell you that the piece 
at the left was made by Paul Simon, work- 
ing in the shops of the American Watch 
Tool Co., at Waltham, while the piece at the 
right was made by George W. Bowers, and 
the pins by E. A. Mansfield, in the shops of 
the Franklin Typewriter Co., in Boston— 
no comparison either of work or tools being 
made until the completion of the work— 
those of you who are familiar with what 
this signifies will appreciate the extreme re- 
The object 
in doing the work in this manner was sim- 


finement of the workmanship. 


ply to save time, Brown & Sharpe microm- 
eter calipers being 
which had never been compared directly 
with each other. 

The exact location of the holes, I may say, 
was accomplished by having upon the spin- 


used for measuring, 


dle of a fine and accurate lathe a face-plate 
with its sur- 
face as nearly as practicable a plane, at right 


made as true as_ possible, 7. ¢., 


angles to the center line of the spindle. 
Upon this surface-plate was mounted an 
other plate, also quite true. This second 
face-plate being clamped upon the other, a 
true hole was bored through it, to which was 
fitted a pin which projected from it and 
fitted of the the work. 
The work being placed upon this pin, and 
clamped in such a way asto avoid spring 


also one holes in 


ing it, the second plate with its pin was set 
over to such an eccentricity as to carry the 
work over the proper amount to give the re- 
quired distance between the two holes, and 
the second hole was then bored in the work, 
the parallelism of the two holes being in- 
sured by the truth of the surfaces of the 
two plates, which, of course, made it possi 
ble to know that the movement of the sec- 
ondary plate upon the primary one should 
take place at exact right angles to the spin- 
dle, and consequently to the holes bored. 
And, of course, if this movement be at right 
angles to both the holes, then the holes must 
be parallel to each other. It only remained, 
to insure the success of the job, that the 
movement of the plates—the one at Waltham 
and the at Boston—should pre- 
cisely equal, or, in other words, that an 
inch, or any fractional part of an inch, 
should mean the same thing in Waltham as 
in Boston—a condition which was perfectly 
fulfilled by means of such tools as we have 
this evening been examining. 
ape 
Coal, 


other be 


Men can corner coal by limiting the supply 
and thus maintaining high prices, but they 
If they could 
we should have a coal dealers’ that 
would make your ears crack off and freeze 
the breath in your throat. 

The weather this winter, we are told, has 
not suited the coal monopolists at all (which 


‘annot control the weather. 
winter 


is really too bad, for it shows disrespect on 
the part of the weather), and many cars 
loaded with their commodity are now side- 
tracked along the various lines which supply 
this market. The open winter is bad for in- 
fluenza, but favorable for the poor, who buy 
coal by the bushel, and even by the dishpan- 
ful. But while there is less coal being used, 
there is no change inthe price. The monopo 
lists are strong, and they propose to keep up 
the price, even though coal accumulates on 
their hands and they lose money, until a cold 
snap comes to their relief. This isa blemish 
on civilization, but it probably cannot be re- 
moved. It is wrong that a commodity which 
exists in such large quantities in thiscountry 
should remain in the grasp of a monopoly, 
to which every one who uses coal is obliged 
to pay a royalty, The only outlet seems to 
be in a hope that the mechanical ingenuity 
of our people will furnish a substitute for 





coal, so that the masses may have a cheap 








fuel for heating and cooking. 
believe that natural 
brought here in pipes, the same as crude oil 
now, 
lighting, cooking and manufacturing pur 


Some people 


gi 


is will eventually be 


is and will be adapted to heating, 
poses. It may be, however, that the deliver- 
ance from the coal monopolists will 
through electricity, which has already con 
ferred such multifarious benefits upon the 
people. 


coal will be no greater achievement than 


others which have been chronicled during the 


past few years. Still there is no guarantee 


that, whatever form the substitute may take, 


it will not, like the coal, be siczed upon and | 


cornered.—Jeascy City Evening Journal, 


— 9 
Tool for Polishing Interiors. 


A. D. PENTz. 


By 


In modern designing, sometimes as 


ingenuity must be exercised to adapt the 
manufacture to the possibilities of tools as 
manifested in the article itself. 
times it is even necessary to drop a valuable 
feature because it cannot 
the 
change the forms of parts is very Common. 

In fact, many inventions of 
failed either because the designer had not 


is Some- 


be economically 


made, and necessity to modify and 


value have 


a knowledge of the possibilities and limita 





come | 


The supplying of a substitute for | 


much | 


MACHINIST 


may get suggestions from the other two, 
that will, if he accepts them, be of use to 


him. The builder, who is always conserva- 
tive, will be forced to accept new methods, 
to drop antiquated ones, and to do by tools 
that which he is habituated to do by hand. 

The demand of modern design on modern 
tool makers has largely been the cause of 
small tools. 


No valuable feature in an invention or de 


the improvement in modern 
sign should be dropped before it is shown 
that a tool cannot be designed to make it, 
or tbat it cannot be modified so as to be ma 
chined on a tool possible to be made. 


Tool makers may always, with profit, con 


machines or other devices. 
ideas is as likely to think straight on tools 
The do the 


as on Other things. men who 


of their own as fre quently as they do those 


of others, which they have assimilated. 
Ornamentation and finish are now so gen- 

erally used on all kinds of articles, that he 

who designs must study the beautiful, and 
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Toon FOR POLISHING INTERIORS. 
tions of tools, and failed to consult with | he who must finish must either have tools 


these who had knowledge of that kind to 
dispose of, or he did not profit by such 
knowledge if he obtained it. 


to finish with, finish by hand, or have the 


j article changed so that it can be finished. 


A designer, whether he be a tool maker 


or not, should be in frequent consultation 
with both the person who is to design the 
too]s Which are to manufacture the article 
he is laying out the models for, and the 
person who is to superintend the use of the 
tools in the manufacture of them. 

These three, if 
the of 


mittee of ways and means that should be 


is to 


it 
make a com- 


harmonious, and 
interest each to be so, 
able to manufacture a meritorious article, 
The effort should 
be, first, to eliminate hand work ; 


and make a success of it 
second, 
to reduce operations to the fewest; third, 
to simplify difficult operations, and, over all, 
to make work that will duplicate practically, 
and it The 
signer will doubtless have to change a shape 


be what pretends to be. de 
here and there, or drop a pet notion, to ac 
commodate the practical side ef manufact- 
ure; and it isa fact, attested by a hundred 
it 


inventions and improvements often come to 


incidents in my experience, that valuable 


a designer in an effort to put his work into 
the factory to suit the building element and 


tools. The tool maker may be obliged to 
design new tools which will be a credit to 
him ever after. It is not unlikely that he 


Electro-plating demands more finish than 


| 
A man who has 


. ‘ , ‘ | 
best work of any kind do not radiate ideas 


was dreamed of twenty-five years ago, or| 


before it became so common. It is a merci- 
less inspector of polished work, because it 
magnifies every scratch. In designing for 
plated work, holes are avoided, because of 


Round 
holes are easily polished, but irregular holes 
not, and 
plated work, 


the difficulty in polishing them. 


are are not often permitted in 





| J ANUARY 21, 1892 


turn is driven by the pulley D, both of 
which are securely attached to the said 
shaft. It is of advantage to have the pul- 


ley C quite large, and the pulley @ as smal} 
as possible. 

The stock A is to be bolted through its 
base to a bench or stand of solid and rigid 
character, so that the polishing belt / may 
have a convenient height and not vibrate. 
The hubs MW and J are bored 
receive the extension arms //, and are pro- 
vided each with 


extension to 


a set screw J, so that the 


| extension arms may be adjusted, and when 


| Suitably located they may be secured. 


sult with men who have designed ingenivus | 








To provide a tool for polishing irregular | 


holes, I have enlarged on a crude contriy 
This 
was a small affair, for very small holes, but 
it did well. It 


ance made by me in Chicago in 1873. 


has been an 


that I might be able to do something with it | 


some time, 


Fig. 1 is an elevation showing the polish 


ing belt and the means to drive it. Fig. 2 


idea with me | 


| 


| forts to sign: 


isa part of the plan of Fig. 1, showing that | 


the belt can be thrust into a hole of 


able 


reason 
size, Without any adjustment or stop 


Fig. 


1, but showing a different 


ping of the machine. 
of Fig 
ment of some parts. 

The 
long bearing for the shaft 2, and two hubs, 
a M, the The 


pulley Cis driven by the shaft B, which in 


arrange 


stock A is a hollow casting having a 


and for extension arms. 


Sis a plan view 





The small pulley G is attached to the end 
‘if 


forms, for 


of the extension / This extension arm is 


shown in two accommodating 
various kinds of polishing operations. The 
pulley three different 
methods of attachment to the extension arm 
ra 
held by cotters within two slots cut in the 
In Fig. 2 it 
volves on the stud A, which is also securcd 


G is shown with 


In Fig. 1 it bas a rigid axle, and it is 


» 


end of the extension arm, 2 re 
within the modified extension arm /7 by the 
cotter L. 
they are soon shaken off. 


Nuts are unsafe in such places, as 


The extension arm //, in Figs. 1 and 2, is 
arranged in direct line with the polishing 
belt, and it is entirely within the loop. 
This is of advantage in interiors, because 
The hole, 
if of reasonable size, should pass over the 


there is no adjustment necessary. 
pulley, ete., be polished with nothing to 
interfere on either side, and taken off with- 
out stopping the machine. I know of 
belt 


vantages, and believe it 


no 
ad 


to be a labor saving 


existing arrangement with these 
‘ ] oli j . j Te 
and quality-improving device. 


The H,in Fig. 1, is held 
within the hub J, but the extension arm in 


extension arm 


Fig. 38 is held within the hub WV, and has an 
elbow and supporting wrist, which places 
the pulley G inthe proper position in line 


with the pulley C. If in this Fig. 8 the 
belt be left slack, smaller holes may be 


polished than in the arrangement in Figs. 1 
and 2, The belt is taken from the pulley 
G, put through the hole to be polished, and 
returned to the pulley again. It pre- 
sumed that some practice will be necessary 
Again, if a 
half-round crossed belt be put on with the 


is 
to keep control of the work. 
cenvex side out, a very small hole may be 


at the Of if 
many like pieces are to be done, holding 


polished junction. course, 


fixtures and handles would be made. 


Drilling or ticking cloth, folded to the 
required thickness, and quilted on a sewing 
machine, makes the best belt, and holds 


glue better than leather. 

ape 
We frequently have something to say re 
garding the mistakes made by the daily 
newspapers when treating mechanical sub- 
jects, but it must not be inferred that there 
to be found in technical 
papers, even when discussing subjects upon 


are no mistakes 
which they may wish to be considered au- 
thorities. We 


a technical contemporary, where a 


note an instance in a recent 
issue of 
transmission device 


interposed between 


pulleys and gear wheels is declared to ‘‘auto- 
matically absorb power from the driving 
pulleys, according to the load or amount of 
cut taken.” Instead of absorption, trans 
mission is, of course, meant, and it would be 
interesting to know how any transmission 
be that would not 


automatically transmit power in proportion 


device could arranged 


to the resistance encountered up to the limit 
of the power and strength of the machine. 


An ordinary gear wheel keyed to the shaft 


does just that 


be 


It is said that in the German Navy the ef 


il by balloon have been entirely 


successful. Of course, this means not only 


If the 
f such a plan can be available 


Signaling at sea, 


but on land as well. 
developm« nt 


for the arts of peace as well as for those of 
war, it will be a blessing. 
i ee 
One can hardly read a daily paper in these 
times without findir some city or town 
complaining of the lack of adequate fire pro 
tection. Numerous large fires of late em 


iat this does not pay. 
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Turret Chucking Machine. 


We give on this page front and rear views 
of a turret chucking machine recently 
brought out by the Hendey Machine Co., of 
Torrington, Conn. The main features of 
the machine will be readily understood from 
the engravings. The turret is 9” diameter; 
has six 14” holes, in which the tools are held 
by key and screws, is automatically revolved 
by the backward motion of the slide, and 
has an automatic feed of 12’. The machine 
swings 20’ over the bed and 36” through the 


€ 
« 


gap, which is 16” wide. 

The cone is for a 3” belt and the spindle, 
which runs in hard bronze bearings, has a 
13” hole through it. The machine, with six- 
foot bed, weighs about 1,800 pounds. It is 
made also without the gap when desired. 

, a+ 

In the death of General Meigs the army 
loses one of its foremost scientists. He 
on the retired list at the time of his death. 
He was famous during the late un- 
pleasantness as Quartermaster-General 
of the Northern Army, and he has at 
different times planned and superin- 
tended important military constructions. 

—- me 
Hammering Saws. 


was 


But if it is not gradual the plate will fall 
away and touch at the edge and center, as 
perhaps the center will continue to be con- 
vex fora distance of say 10’ out, then hol- 
low the rest of the way to the edge. This 
denotes that the undue tension is the 
crowning part, and is so much so that it is 
set in that form. The first preceeding is to 
take this bend out by hammering on the 
wood block the part included in the 20 
circle to the collar circle, or near to the 
circle of the collar diameter. Continue this 
hammering until the bulged spot is down 
and will drop through with the rest of the 
plate. You can then spring the plate 
through as you would an oil can bottom; it 
will probably stay through unlcss it is again 
pushed back. I have seen this condition 
where the saw dished 2”, and could be 
pushed through. 

The plate should be hammered at the 
extreme edge on a steel anvil, then ina 

1" 


in 


in from the edge, then in a circle 


circle 





C. E. GRANDY. 


THIRD PAPER, 


(All rights reserved.) 


An opposite to a rim slack saw (that 
is, too much tension at the rim), isa 
center slack saw, or too much tension at 
the center. 

This condition is known as too open; 
it would follow that, if suflicient speed 
were put on the saw, it would again 
be of the right tension while this speed 
was maintained. 

To some extent this might be so, yet 
the speed would tend to expand the 
edge toward the center, equal in pro- 
portion to the size of the saw. It fol- 
lows, then, that if a 50” saw would be- 
come of the right tension that a much 
higher speed would be required for a 
30° saw. This, in most mills, is not 
practicable, for several reasons. Yet, 
nevertheless, this is done, when pos- 
sible, many times successfully, but not 
a rule. 1 mind a case 
where I changed a saw that was too 


as have in 
large at the center from a slow arbor 
to a high-speed arbor, and whereas the 
saw would not do a good job on the 
slow-speed arbor, it did first-class work 
on the high-speed arbor, and gave no 
trouble. 

Unfortunately, when a saw has be- 
come center slack, it is most always 
caused by some accident, as undue 
crowding against the plate causing it 
to heat and become set permanently, 
and this the eye at the collar. 
Most log saw arbors have a 6 
collar, and the enlarged circle of the 
plate is about 4 out from the collar, 
or on a circle of 14’, or 7’ to 8 
from the center. When this is so, the 
plate becomes what is known as dishing ; 
that is, it is in the of a dish or tin 
plate. When a saw begins to take on this 
condition, and is yet forced to the work, it 
for 


near 
or 7 


out 


form 


soon becomes set and is played out 
useful work. Just how to hammer a saw 
in this condition, so as to again restore it 
to proper tension, is a much more compli 
cated question than the opposite, or a rim 
slack saw. 

It is the first thing to find where from rim 
to center it is enlarged. This is known by a 
straight-edge test, by tipping the saw from 
a perpendicular resting on the floor, and 
supported by the hand of the operator, 
holding the straight-edge perpendicular to 
the saw, and tipping it with the plate. It 
will be noticed that the plate begins to fall 
away as soon as tipped from a perpendicu 
lar, and at some angle it will be just parallel 
to the straight-edge; that is, provided the 


is gradual 


tension 





Also the points of admission, release, and- 
closing of eduction ports? 

What will be the initial pressure, the aver- 
age pressure, and the terminal pressure of 
the steam in each cylinder? 

Must I steam jacket all or any of the 
cylinders? 

Must the steam pass immediately by short- 
est route from cylinder to cylinder, or must 
there be receivers between? 

Must I use a jet condenser, a surface con- 
denser, an ejector condenser, or none at all? 

Would the same proportions hold good to 
indicate say 20,000 horse-power or with 
steam at 100 pounds per square inch? 

What would be the best piston speed? 

What are the best books on the latest 
steam engine practice, illustrating and de- 
scribing really modern engines, valve mo- 
tions, governors, etc., sO that an ordinary 


ally true plane, you must test with the long 
straight-edge for general trueness, and level 
the saw as described in second paper. 

Your saw may develop a warp; that is, a 
twist, crowning one way and dishing the 
other. I will explain, later, how to remedy 
this. 


LETTERS FROM 


ae -_—— 
PRACTICAL MEN, 

Bushing an Engine Cylinder, 
Editor American Machinist: 

In your answer to Question 556 you ad- 
vise George B. to bush his 8” cylinder rather 
than to shorten the stroke. If the e»gine is 
automatic, as he says, the plan you advise will 


not pay the cost, in my opinion, and the mechanical eagineer can understand and 
opinion is based on an experiment ip a prac make them? Yours truly. . 
tically parallel case. We bushed a 9” cylin- sheiniaie 
der to 6”, which made it right for the power Evidently ‘‘H. F. J.” is either not even 


se 


required, and yet it required a little more 
coal than before. We allowed that the point 


an ‘‘ordinary’’ mechanical engineer, but 
simply one of the too numerous class of 
overl oked was that the percent of Clear-| amateurs whose business appears to be the 
wasting of money to the discredit of the 
engineering profession, or else his let- 
ter is a lame attempt to obtain gratui- 
tous information. In either case the 
letter might serve as a sort of examina- 
tion paper for some of the younger 
readers of the AMERICAN MACHINIST, 
but it is safe to say that you would not 
be able to find space for their answers. 

Possibly ‘‘H. F. J.” can answer his 
conundrums to his own satisfaction after 
a careful study of Prof. Thurston’s 
two-volume treatise on the steam en- 
The writer has no intention of 
attempting to answer them, but if the 
attempt were made on the data fur- 
nished by ‘‘ H. F. J.” the answers 





gine. 











would be largely sprinkled with 77s, 
and it is the necessity of these ifs which 
suggested this letter. ‘H, F. J.” says 
that he wishes to use the steam ‘‘ to the 
very best possible advantage.” Now what 
mean’? It may mean to get 
the maximum useful work from each 
pound, but it ought to mean to get 
the greatest amount of useful work for 
a dollar, and the answers may differ 
widely accordingly, Is this ‘‘ steam in 
a boiler” wet, dry or superheated, and 
to what extent? How far is this hy- 
pothetical boiler from the 1,000 I. H, P. 
engine? 





does that 


Is this engine to pump water 
or drive dynamos, or what? Presuma- 
bly the class of work would affect the 
design to some extent, even if made by 
an ‘‘ ordinary ” mechanical engineer. 
And is condensing water readily and 
cheaply obtainable or not? These area 
few of the factors which the ordinary 
mechanical engineer must consider be- 





fore beginning a design or copying 
one from one of ‘ H. F. J.’s” compre- 
hensive books, 
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2” in, then 8”, then 4”, then test it by the 
drop, with the long straight-edge, as de 
scribed in second paper. If the plate shows 
parallel with the long straight-edge you 
have the tension equal, and it is right fora 
speed of 600 revolutions for a 50° saw. 
You should the 
quarter circle in from the edge; that is, if the 
saw is 50’ the circle should be a 40” circle, 
from that to a 80" circle, both sides alike, 
so the saw will drop from the edge to a 
circle of 40’, then be parallel the rest of the 
the to the 40” circle on 
the opposite side of the center, You 
keep at this carefully, thoughtfully and 
persistently, untilthe right tension is shown. 
Then you will find that you have the plate 
full of lumps or round bigh and low places. 
This should be tested with the short straight 
and hammered the 

Then when you have the lumps or 


then hammer saw ata 


Is 


way across center 


must 


edge, down on wood 


bl 


ck. 


from center to edge.) high and low places out so it is in a gener-! fourth, etc., cylinder? 


The gist of the matter is that such 
communications should have no place 
in an engineering journal. In the first 
place, it is evident that several of the 
questions cannot be answered properly, 
for lack of data, and, in the second 
place, the commercial side of the prob- 
lem, which is of the greatest importance, 
must be considered. The establigh- 
ment of a triple-expansion condensing 
engine in the middle of an Illinois prairie, 
with coal at 50 cents a ton, and the only 
water that from drive wells, is not engineer- 
ing, any more than it is to use slide valve 
non-condensing engines on the Pacific coast 
with coal at $9 per ton. 


IUCKING MACHINE. 


the 
Joun E. SWEET. 


ance was enormously increased by 


change. 


A Few Conundrums, 
Editor American Machinist : 

The following letter, which appeared as a Yet this commer- 
communication in a recent issue of Hugincer- | cial side of the problem—and all engineering 
questions figure down to a matter of dollars 
and cents in the long run—is apparently fre- 
quenuy lost sight of in engineering papers, 


ény (London), may be of interest to readers 
of the AMERICAN MACHINIST: 

Str: Will some reader of Hugineering 
p-ease answer the following questions or say 
where a book can be procured which will 
give the information ? 

Suppose I have steam in boiler at a 
pressure of 200 pounds per square inch 
above the atmosphere, and I wish to use 
this steam to the COTY Le xt possthle advantage in 
an engine to indicate say 1,000 horse-power. 

Must I use onc, two, three, four, or how | 
many cylinders? | 

What will be the diameter and stroke of | “Grinding im American Workshops,” 
the first, second, third, fourth, etc., cylinder? “ 
At what point ought the steam to be cut 

in the first, the second, the third, the 


with the result that the younger student 

readers have very little appreciation of such 

items as first cost, interest, depreciation, 

operation and maintenance, the 

money value of fuel saved, cost of condens- 

ing water, ete. ARTHUR T, Woops. 
St. Louis, Mo., 


a 


cost of 


Editor American Machinist. 
Being a little behindhand with my read- 
jing, 1 have only just seen your article on 


off 
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‘‘Grinding in American Workshops,” in 
your issue of December 3d. In that number 
you give a quotation from English papers 
my before the Manchester 
Association of Engineers. There have been 
so many misstatements in these various re- 
ports that an attempt to correct them would 
have been hopeless; but as you reprint one 
of these misstatements I must ask you to cor- 
rectit, for my American friends’ sake who 
were so kind in showing me through their 


about address 


workshops. 

Delivering my address, if there was one 
thing I was more anxious about than an- 
other, it was this, ‘‘that it should be clearly 
understood that I was not going to speak of 
American practice in general, for about that 
I know nothing. Several times I repeated 
that I would only give an account of what I 
saw when visiting some of the best American 
workshops. Topick holes into other people’s 
bad ways would be of no interest or profit 


” 


to any one. 

One of these best shops was the Brown & 
Sharpe Mfg. ©o.’s works, and there I saw 
grinding operations carried cn to an extent 
that I for one have never thought possi- 
ble or profitable. By a daily visit during a 
whole week, which the Mr. 
Sharpe enabled me to make to these works, 
I was convinced that a great deal of work 


kindness of 


which is generally done on a lathe by skilled 
turners may be done much better and more 
expeditiously upon their universal or plain 
grinding machines. 

The turning fraternity need not be afraid 
of the grinder. There is no doubt but that 
there are certain kinds of work which can 
only be done on the lathe, but a great many 
other kinds of work, if done on the grinding 
machine, would greatly benefit the master’s 
pocket, and in the long run the turner 
too. 

There need exist no jealousy between the 
turner and the grinder; each one has his 
proper sphere and use, and Darwin’s theory 
of evolution is working in the engineers’ 
workshops as well as in nature, and the 
grinding of both circular and flat surfaces 
is undoubtedly such an evolution develop- 
the 
und milling ma- 


ment from work 


lathe, the planing, shaping ¢ 


formerly done on 


chines. 

‘Everything has its use, and a proper 
use should be made of everything.” 

Manchester, Eng. Hans RENOLD. 

[It should be remembered that in our ar- 
ticle referred to by Mr. Renold we were 
not criticising anything said by him, but 
what was said by another in discussing his 
paper at the time of its being read, and the 
comments upon the paper and upon the dis- 
cussion of it by one of our English contem- 
poraries, The Mechanical World. We did 
not think that Mr. Renold’s paper justified 
the conclusion by his hearers, that finishing 
by grinding was the universal practice here; 
but nevertheless this conclusion seemed to 


have been formed, and in explaining this 
imaginary state of things ‘‘a leading ma 


chine maker,” in his apparent anxiety to 
show that we could not possibly excel here 
in any particular, made some very ridiculous 
statements. These statements, and the seri- 
ous treatment of them by our contemporary, 
amused us somewhat, and we thought to 
give our readers an opportunity of enjoying 
their unconscious humor.—Eb. | 


Critical Notes, 


RAISING A PLANER TOOL WHEN REVERSED 
—LATHE CENTERS—QUESTION 573. 
Editor American Machinist : 

It is a late day to do so, but I wish to 
thank Mr. Trask for calling the attention of 
your readers to the mistake in the illustra- 
tion and description of a method of keeping 
a planer tool from rubbing on the work 
when reversing, which I contributed to the 
August 6th number of the AMERICAN 
Macuinist. The device described consisted 
of a piece of leather tied to the back of the 
tool, and the cut showed the leather so short 
that it woulc break the point of the tool as 
it dropped down ready for the next cut. 


This incident shows how liable a person is} str 


to err in observing a process, and also the 
advantage the practical man has over all 


experience. As I had never used the device, 
but had only seen it used by others, I com- 
mitted the common error of supposing I 
knew all about it. 


making cast iron arbors with steel centers. 
Cast iron is a good and cheap material for 
arbors, and with the use of steel centers is 
as durable as any other kind if properly 
made and used, but the method of inserting 
the steel centers is not so good as one I have 
seen used. Tapering holes were bored in 
each end of the mandrel, and the steel cen- 
ter pieces were well fitted into the holes by 
turning and grinding toa fit with emery and 
oil, after which the pieces were cut off the 
proper length, centered and hardened on the 
end only where the center was, and then 
driven firmly into position. A hole drilled 
through the mandrel, just at the small end 
of the center piece, provided a means of 
getting it out with a taper drift, so that it 
could be repaired or replaced by another if 
needed. 

J. H. B.—Question 573—seems sorely in 
need of information regarding a device he 
proposes to use to operate the valve for re- 
versing the motion of an engine in a rolling- 
mill. I have tried a cylinder for that pur- 
pose on a 20x30" engine, and it was not a 
practical success. It is a well-known fact 
that it takes force to overcome the 
friction of a body when at rest than it does 
to keep itin motion when started, and this 
is the chief trouble with a steam cylinder for 
operating the valve. When steam is turned 
on to move the valve it starts with a jerk, 
and the expansive effect of the steam carries 
it too far, and makes it impossible for the 
operator to get proper control of the valve, 
which he must have when reversing an en- 
gine for such a purpose. Another objection 
the device is that it is not used often 
enough to keep it in good working order, 
and when wanted is likely to have the valves 
or piston rusted or gummed so it will not 
start promptly. Also, it takes time to de- 
tach the eccentric rod and attach the revers- 


more 


to 


ing cylinder connection to the valve gear, 
and in many cases that is objectionable, al- 
though it may not be in this instance. 

Very frequently around rolling-mills hy- 
draulic pressure is available, and if J. H. B. 
can use that it will be much more suitable 
than steam, for it will give a positive motion, 
and with pipes and valve of proper area will 
give as rapid a motion as is needed. If steam 
must be used, I would suggest that an oil 
cylinder be placed in line with the steam 
cylinder, with a piston on the same rod with 
a hole through the piston in the oil cylinder, 
so it will allow it to move only at the desired 
speed, with full steam pressure on. 

I think the wheel arrangement 
would not be successful for such work, as it 
would be too slow if worked by hand, and it 
would need to be quite strong to reverse a 
roll train of a size that 
would drive. 

I think it would be best for J. H.B. to de- 
vise a reverse motion operated from the en- 
gine shaft in some manner. If there is not 
room on the engine shaft for another eccen- 
tric, it might be possible to use the same 
eccentric by elevating the eccentric rod high 
enough to neutralize the lap angle of the 
eccentric, and attach the rod to a rocker arm 


worm 


20x30" engines 


that would give a reverse motion to the 
valve. I would advise him to use the steam 


cylinder only as a last resort, and then with 
suuong doubts of its utility. 
BELL CRANK. 

Wants to Know, 
Editor American Machinist : 
Iam working upon a machine, the object 
of which is to produce a number of jets of 
fine I wish to accomplish this by 
atomizing the liquid by a blast of air. Can 


spray. 





iction of nozzles which have been used | 


for such purposes? I wish to know the| 


size and shape of orifice, the manner in|! 





any of the readers of the AMERICAN Ma-| 
| CHINIST give me any information of the con 


| 
others in describing methods from personal | 


| 


which the air and liquid are brought to- 
gether, and the pressure of air used, and 
whether or not the liquid is raised by the 
air blast. Will the ordinary centrifugal 


| blower give a sufficient pressure? The spray 


ly accidental, no blame resting on anyone. 





|should reach from three to four feet from 
Mr. Pentz gives some very practical ideas | 
on lathe centers, and refers to a method of 


the end of the nozzle. If any one can give 
me any information on this point, or cite me 
to where I can get such information, I 
would be grateful. 
H. L. REYNOLDs. 
Marking Patented Articles. 
Editor American Machinist : 

In a recent issue you have an item in the 
editorial columns regarding the marking of 
patented articles. If you would refer to 
the patent laws, section 4,900, page 12, of 
the laws issued by the government, dated 
February, 81, you would see that it is not 
only necessary, in order to protect the patent, 
to put the word ‘‘ patented” upon it, but 
the government states, ‘‘ together with the 
day and year the patent was granted; or 
when, from the character of the article, this 
cannot be done, by fixing to it, or to the 
package wherein one or more of them is in- 
closed, a label containing the like notice,” 
and providing that, if the patentee does not 
so mark, he cannot recover damages unless 
he can prove that he duly notified the manu- 
facturer that there was such an infringe- 
ment made by him. 

Watson & STILLMAN. 


Something Mysterious About It. 
Editor American Machinist : 

The clipping below is from a daily news- 
paper published here, and is certainly 
worthy of the title ‘‘special,” which title it 
has. The enterprising reporter, who thus 
calls attention to the tendency of ‘‘ engine 
heads” to “ fly off suddenly,” while a first- 
class boiler explosion is in progress, ought 
to have a medal. The item is incomplete, 
in that it fails to state whether the boiler 
exploded first and was followed by the ‘‘en- 
gine head” flying off, or the engine head 
went first, thus setting a pernicious exam- 
ple to the boiler. The fact that it ‘ flew off 
suddenly” is also so at variance with the 
best recognized customs on such occasions 
as to merit the severest condemnation. ‘‘En- 
gine heads” must be made to keep their 
place in the procession, and not go off be- 
fore the drop of the hat. ‘Look out for 
the engine head when the bell rings” would 
be an appropriate motto for an 
room. 

Never mind the boilers, they are harmless 
and innocent compared with the deadly and 
destructive ‘‘ engine head.” 

Some years ago the writer, in conversation 
with a newspaper man, heard the following: 
“It is surprising,” said he, *‘* how little the 
public know about the newspaper business.” 
I think this might be transposed thus with 
justice: “It is surprising how little news- 
paper men know about any business.” 


engine 


‘*{Special.]—A_ boiler exploded last even- 
ing in the feed mill of Milan Perkins, at 
Holland, this county, killing John Adams, 
the engineer, and Floyd Perkiops, the little 
son of the proprietor, and scalding and bruis- 
ing Milan Perkins and Elliot, another son 
of the latter. The mill had just closed down 
and the men and boys were preparing to go 
to supper, when suddenly the engine head 
flew off. The engine house was scattered 
like chaff, and the bodies of the killed and 
injured with it. The damage to the mill is 
about $2,000, with no insurance. Coroner 
Roulet held an inquest this afternoon and 
gave a verdict that the explosion was pure- 
” 

HENRY PENTON, 
Chief Draftsman, Frontier [ron Works. 
Detroit, Mich. 


[We give the foregoing as an example of 
the way such things are generally handled 
by the daily press. We get numerous let- 
ters of the kind, which lack of space com- 
pels us to exclude. Once in a while one 
goes, as an interesting exhibit.— Ep. ] 


Favors Short Belts, 

Editor American Machinist : 
In your issue of December 24th I think 
W. M. has hit the nail on the head regard. 
ing upright I 


drilling machines bought 





one recently, and was particular to get one 
with the driving shaft up from the floor, as 
it iseasier to get at to oil and clean, and 
shift the belt on and off the cone pulleys; in 
fact, it appears to me to be more economical 
to run a drill. with a short vertical belt than 
with along one. In the first place, it costs 
less for belting, as I think two belts, each 
ten feet long, will last longer than one belt 
twenty feet long. Of course, belts will 
stretch; a belt twenty feet long will stretch 
twice as much as one ten feet long, with the 
same power, thereby leaving the belt looser 
around the bottom pulley with long vertical 
belt than with short one. It might be claim- 
ed that the arc of contact of the belt with 
the pulley while running from the large to 
the small pulley of the cones, or vice versa, 
would be greater with the long than the 
short belt, but the difference would be very 
small in the ordinary drilling machine; if 
both the driver and driven pulleys were of 
the same size there would be no difference 
in this respect. The nearer together the 
pulleys, the better—at least such is my ex- 
perience from a machine that I build. 
ALBERT L. COLBURN. 





Rusting of Steam Pipes. 
Editor American Machinist : 

I do not feel competent to say what may 
have caused the rusting in the steam pipes 
referred to by ‘‘ An Engineer,” but am quite 
sure about the facts in the case of my own 
plant; for of nine cases, all the leaks have 
been close to the end of the lengths, on the 
bottom and on the side of the joint from 
which the steam comes. They have also 
been several hundred feet away from the 
boilers, and where there is not any impact of 
steam or entrained water against the sur- 
face. 

I have lately had a curious example of 
the latter action. It was where a 34" drip 
pipe from the bottom of a cylinder of an 
upright engine was tapped into the side of 
the exhaust pipe, and the leak occurred on 
the opposite side of the pipe where the steam 
and water impinged against the inside sur- 
face, and there was a space of several square 
inches eaten away and made thin by the al- 
ternate heating and cooling action of the 
condensed water and steam from the cylin- 
der. When starting, quite cool water is 
ejected, but before the cock is closed steam 
equal in temperature to the initial pressure 
is being thrown against the same surface, 
and, of course, induces alternate expansion, 
contraction and erosion. 

P. H. BuLLocg. 


More About Steel, 
Editor American Machinist : 

1 have been reading with interest Mr. 
Goodyear’s remarks concerning steel, in your 
issue of December 17th. Mr. Goodyear al- 
ways has something of interest to say, and 
itis clear that he has along and intimate 
acquaintance with steel and iron. 

That some of the points he makes are 
true I have evidence in my own experience. 
It appears to be a common belief that the 
value or endurance of steel, for other than 
structural purposes, is mainly determined 
by the proportion of carbon contained in 
some form, and many explanations are of- 
fered as to how carbon acts under various 
forms of treatment ; also how much carbon 
is required to produce a given result. 

Of two pieces of tool steel, one containing 
above two per cent. and the other less than 
one per cent. of carbon, used under precisely 
the same conditions, the lower carbon steel 
did the greater amount of work, and pos- 
sessed other superior qualities. Just what 
effect heating and chilling had upon the 
carbon I will not go into now—merely stat- 
ing that a fairdegree of experience and skill 
were employed. 

Steel does not always show a coarser frac- 
ture from annealing, nor do the wearing 
qualities depend entirely upon the amount 
of carbon contained. I have had chisels and 
lathe tools in use for a considerable time, 
the users of which were not aware that they 
are not of the best or usual grade of tool 
steel. Yet an analysis would differ greatly 
from the standard brands of tool steel. | 
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will add that this steel was not intended for 
use in tools. 

I made In the year 1889 car wheels of cast- 
steel, which, judged by the usual standards, 
should have worn out before this date, hav- 
ing been in continuous use—in severe ser- 
vice—up to this time. As a fact, they have 
not yet been turned off for the first time. 

An analysis would show nothing remark- 
able, nor is it probable that a precise know]- 
edge as to how carbon acts in heating and 
chilling would contribute much towards 
producing the result. 

It is clear that a metal is not steel because 
of possessing hardening properties, nor iron 
because of its not possessing such qualities, 
nor can a metal be called steel because of a 
high percentage of carbon, since pig-iron— 
cast-iron—contains more carbon than what is 
known as tool steel, although not wholly mn 
the same state. W. G. RicHAarDs. 


About Keys. 
Editor American Machinist : 

I note with high pleasure in number of 3d 
inst., Topical Questions at the New York 
meeting of the Mechanical Engineers, and 
especially Mr. Ball’s subject of keys, with 





accompanying sketch, which manner is fa- 
miliar to me. The Holly Manufactur- 
ing Company, Lockport, N. Y., use 
this method, and as I have been with 
them over two years as engineer, erect- 
ing motive power, and in charge of 
work generally, I observed these keys 
giving excellent results. 
Gro. N. FINLEY. 


Twist Drill Grinders, 
Editor American Machinist : 

Allow me to thank you for your ex- 
cellent article accompanying the publi- 
cation of the cut of my Ideal Drill 
Grinder. 

If you will allow a very little criti- 
cism of the article, it strikes me that 
your expression, that ‘‘there is less 
difficulty usually in getting a reason- 
ably satisfactory performance from a 
hand-ground drill of small size than 
from one of larger diameter,” though 
well worded and guarded, is not in 
exact accordance with workmen’s ex- 
perience. 

Large drills from 4+ inch upwards 
have a center line drawn in the groove, 
so that the workman can easily locate 
the point correctly, and the angle of the 
lips on the long lines of large drills 
can be more accurately determined by 
sight than the same on small drills, so 
that, as a rule, there will be less vari- 
ation in proportion to size of hand- 
ground drills in large than in small 
sizes. 

As a matter of fact, the most skill is 
required on the smaller drills. As far 
as my observation has extended, very 
few mechanics understand that twist 
drills, or, for that matter, any drill, requires 
a differential clearance from point to edge of 
lips. 

I suggest this merely as a matter of prac- 
tical mechanics, and probably worth treat- 
ing in your editorial pages. 

Tuomas HALL. 

[The description of Mr, Hall’s grinder was 
written by a man who is a workman, and 
who made the statement referred to because 
his own experience, and that of others, so 
far as he has had opportunity to learn it, 
seemed to point that way. It is the experi- 
ence of the writer that, when accustomed to 
grinding small drills, one can, by having at 
hand a small plate of metal in which to try 
the drill, readily ascertain whether or not it 
will drill its size accurately; and when he 
has found that it will not, and he therefore 
knows positively that the lips are not alike, 
it is usually easy to tell where the drill re- 
quires correction. An analogous process we 
do not believe to be practicable with large 
drilis, and the only other plan is to gauge 
the bevel, and, in the absence of the grind- 
ing line, measure the length of the lips. 
Either process, however, is crude and costly 
compared with the work done by a good 
twist drill grinder, and the fact is that, even 





suppesing that twist drills could be ground | 
by the average workman as well as they can 
be ground on a machine, it would still pay 
to employ the machines for the purpose, be- | 
cause by them it can be done more quickly, 
and with much less wastage of drills. Mr. | 
Hall refers to the variation in proportion to | 
size of drill. We are not sure that this 
should be considered, and are inclined to 
think it would be more nearly correct to 
consider the absolute variation. A one-six- 
teenth drill .001” loose would not be too 
loose in very many cases, but a one inch drill 
.016" loose would be too loose in most every 
case-or kind of work.—ED. } 
Cores for Molding Steam Cylinders in 
Dry Sand. 


By 8. Bo.Luanp. 

The subject of cores will now occupy our 
attention, and let me say here that teo much 
importance cannot be attached to it, as too| 
frequently we see disaster attend the using | 
of cores for such work which have not been | 
intelligently made. 

Ordinary cores are not to be thought of for 
this class of work. The risk is too great ; 
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the chest core is made. It will be seen, also, 
that staples are cast into the chest core iron, 
with which to bolt the same firmly in its 


| seating, as shown at Figs. 1 and 6. 


To make port cores have the core box 
made open, asshown at Fig. 11, with end 
pieces with which to form that part, and 


|a sweep to form the upper side. 


The core irons fer all such cores, of any 
magnitude, are best made as shown at Fig. 
12. The manner of making such an iron is 
to have a pattern made the exact form of the 
core print, but somewhat smaller, and about 
three-fourths of the depth of core print; a 
correct impression of this print is formed 
in the sand bed, and into it are cast holes for | 


| vents, staples for bolting into place, and 
| wrought irons, previously bent to form of | 
core box, of the requisite strength to form a | 
strong core, these irons being further stiffened | 


by securing cross-irons with tie wire, as 
shown. 

When this core is made, have the vents 
set after the manner shown at Fig. 138, 
which figure represents the core as cut off at 
the top vents to show their correct position, 
also to explain the manner of connecting the 
vent after the core has been dried. 












Fig. 16. 


We 
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CoRES FOR MOLDING STEAM CYLINDERS IN Dry SAnp. 


very many dry sand as well as loam molders 
refuse to use cores except those made 
by themselves, and unless the very best 
skill be employed to produce such cores, 
they are perfectly justified in the course 
they pursue. 

It is my purpose, in describing how to 
make a set of cores for this cylinder, to give 
rules which will meet all the requirements 
in the simplest possible way, and while some 
of them may not be new to men of a wide 
experience, it is safe to say that to countless 
others in the trade they will prove valuable 
information. 

The steam chest as well as the ports and 
exhaust cores are shown in position in Figs. 
|1and6; a careful examination of the cuts 

will show how the chest core is made, as well 
as how best to secure it in its place. 
| The grate or ‘‘core iron” is made with 
prickers reaching into all the remote parts 
of the core, care being exercised to leave an 
open space opposite each of the three cores 
which are set on it in their respective seats ; 
the sand between these seats is held firmly 
by the prickers shown; sufficient bearing is 
left at the ends of each seating on which to 
rest the ports and exhaust cores, and it will 
improve the job very much if these bearings 


When rods 
pierce the core and meet at 
gutter is 
passed in at D; the gutter is then filled up 
safely and the rope withdrawn, leaving a 
clean vent hole midway along the whole 
length of the core. 

The above described method of venting is 
much safer than to attempt the drawing of 
ropes through the core whilst it is green. 


the core is made the vent 


It is needless for me to say that the above 
is the very best way tomake a port core, and 
when once adopted the system soon finds its 
way to other cores of different shape, for it 
must be admitted to be the acme of sim 
plicity. 


By referring to Fig. 14 it will be seen that | 


in no sense could the above described method 
be improved on, even in the exhaust core for 
this job, and again, at Fig. 15, where the block 


print is again shown as used for an exhaust | 
core, which, coming out higher up in the | 
mold, requires a more elaborate core iron than | 
the one in question; such core iron being | 


simply two grates cast into the block print A, 


Fie 
4 ‘ 
igs. 


packed between and belted together. 


A,; when dry a} 
cut from B to (@ and the rope | 





are made by setting in iron bearings when | this class are securing cores in their respect- 


ive positions and leading off the vents. By 
the adoption of the block print absolute 
safety is assured as to the former, and the 
latter is made equally as safe by using pipes 


as leaders ; it will be readily seen how one 


thing helps the other in this case ; for, on 
account of the vent hole being in the solid 
iron, the pipes may be ground in to fit the 
hole, or tapped, as may be thought best; 
with such a rig as this there need be no 
fear of doing damage when the spaces VM 
are being packed with sand after the whole 
mold has been up-ended, which operation 
needs to be done to prevent leakage at those 
parts, 

If the principles laid down in the foregoing 


| be strictly followed there will be no difliculty 


in doing away with the use of paste or any 
other damp preparation. I would advise 


molders to avoid all such objectionable helps, 


jas they not only soften the mold and cores, 


but also create steam, which is something 
not to be desired if good sound work is 
looked for ; if it is deemed necessary to use 


ja stopping at any critical point, let it be 


putty, which contains less moisture. 
If cast studs and chaplets are used for this 
class of work, be sure that they are new, or 
at least perfectly free from rust, and if 
wrought iron is used it is best to have 
the stock well ground before they are 
made, in order that the same shall be 
free from scale and rust; the mere 
operation of heating studs before using 
them is not always suflicient to destroy 
the accumulations of rust upon them, 
and if such studs are used and the heat 
be suflicient to decompose the rust upon 


them when the mold is poured, the 
disengaged gases will give trouble 


either by causing blown places in the 
casting, or, if enough gas be generated, 
by blowing up the job. 

If studs are to lay long in the mold 
with any possibility of 
reaching 


dampness 
well to paint 
them, whilst warm, with a good coat 
with red lead ; 
this will prevent the rust from forming 


them it is 
of turpentine mixed 


on them, 

If a mold or core is damaged by 
being chipped or broken, do not attempt 
to repair such places with new ma 
terial; it is much better practice to 
pound some of the same material sim- 
ilarly baked, and moisten with very 
thin clay water ; this will adhere more 
readily than the new, there being less 
shrinkage in it. ’ 

It will be found best, when practi- 
cable, to set all port cores back from 
the body core as much, at least, as will 
allow of the fin being easily broken 
through after the cylinder has been 
bored ; this allows any accumulations 
of fine dirt to pass upwards through 
the space, leaving it cleaner at that 

point by just as much as passed through 
the aperture. 
——- -/me 

A special mecting of the stockholders of 
the Vermont & Canada Railroad Company 
was held last Friday at St. Albans, to take 
action on the consolidation of the read with 
the Central 
The steckholders by unanim>us vote accepted 


Vermont system in the State. 


und ratified the plan of consolidation whieh 


had previously been alopted by the Central 


Vermont, the Conselidated Railroad ¢ ompany 
and the Montpelicr & White River Railroad 
Company. This practically effects the con- 
solidation of the roads named with the Cen 
tral Vermont Railroad Company.— Vermont 
Phoe nee, 

ee 


The rain makers in this country pride 


themselves on one part of their performance, 
| 
viz., that they can produce explosions in the 


air. To be sure these explosions do not 
bring rain, but they get the explosions just 
the same, 

ee ee 
| Over the river, in Jersey City, a good deal 
| of effort is being made to extend the electric 


16 and 17 show sections at print ends, and/| railway system, It is to be the overhead 


Fig. 18 is section at B. 


trolley system, and the more of it inaugu 


| Two very important features in work of! rated, the worse for the city, in the end. 
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CONTE NTS 


A ME RICAN 


Shorter Hours. 


It is reported that boiler makers, iron 
|ship builders and machinists in Boston will 
| co operate to obtain, if possible, a nine hour 
day after May Ist. 

We donot know anything of the nature 
of the efforts to be made for shortening the 


| day in Boston, but we venture to hope that, 


| whatever else may be done, reason and com- 


mon sense used on both sides, and 
| that it 


questions 


may be 
be remembered that very few 
about which men disagree are 
There is a growing be- 


will 
wholly one-sided. 
lief that the increasing productive powers of 
labor, resulting from the use of improved 
to result in 
the shortening of the hours of labor. That 
result would be desirable we think 
few will deny who stop to think of the mat- 
ter, whether they be employers or employ- 
The difficulty in the matter seems to be 
to adjust the seemingly conflicting interests 


machinery, ought in some way 


sucha 


| ed. 


in such a way as to make the change practi- 
cable. <A good deal can, we believe, be ac- 
complished in many ad 
justment of these matters where both the 


cases towards the 


parties in interest approach the question in a 
reasonable spirit, and make an effort each 
to comprehend the position of the other. 
Nothing can be done if the employer on the 
one hand simply dismisses the whole matter 
by declaring that the day is now short 
enough, that the men will simply use the 
extra leisure demanded in the saloons, and 
that he is going to run his shop to suit him- 
self, without dictation from any or 
if, on the other hand, the men declare that, 
simply because they want the hours of work 
shortened, they should be shortened, that 
any difficulties which are said to stand in 
the way are wholly imaginary, 
a stubborn disposition to concede nothing 
The first requi 
of course, that shorter 
of without refer- 
ence to the difficulties in the way of secur- 


one; 


or arise from 


until compelled to do so. 


site, is to concede 


hours labor—considered 


ing them—are desirable. After that, the 
way is easily cleared for a calm considera- 


tion of the question of its practicability 
from all points of view. 

One of the practical considerations in its 
favor be found in the experience of 
many who have tested the matter and found 
a man who works 
cight hours per day is worth more than an 
of the 
hours, other things being equal. 
universally but has been found to be 
in instances. On the other hand, 
there is to be considered the fact that a con- 
siderable part of the cost of maintaining a 
manufacturing plant goes on all the time, 
whether it be used in production or not, and 
that the proportion of this cost is, therefore, 
increased by shortening the hours of labor. 
And it should be in many 
cases, manufacturing margins are so reduced 
by 
that no considerable increase of cost can be 
endured by 
his competitors are also subjected to the 
rule, in which latter of 


is to 
that an hour's service by 


works ten 
This is not 


hour’s service man who 


true, 


sO some 


considered that, 
the recent development of competition 


any one manufacturer, unless 


same case, course, 
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| they 
| in 
| better 


| will 


| way 


“an themselves by an_ inere 
the price of which might 
for all concerned. Where margins 
are large the situation will present less diffi- 
culty, and in many lines of work it seems to 
us that it might be practicable to introduce 
the system of working two sets of men each 
per day. 
each workman a short day, 


recoup ase 


goods, be 


eight hours This would give to 


and at the same 
time, by keeping the plant in operation more 
day, decrease the proportion of 
many of the fixed Electric light- 
ing has made this possible in some industries 


hours per 


charges. 


in which it would not have been possible 
formerly. 
tries in which it is not, and probably never 


Of course there are many indus- 
be practicable to employ two sets of 
workmen, and there are establishments in 
which the of the pro- 
prictors will be, after candid consideration of 
the mattcr, that they can see no practicable 
of reducing hours; but it is of prime 
importance, we think, that both sides should 
be sure that in the consideration of the mat- 
ter they are fair-minded and considerate of 


honest conclusion 
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plain that this is the case there will usually 
be little serious trouble or friction, no matter 
what the conclusion may be. 
cap. 
Electrical Invention. 


has recently been granted, giving him con- 


systems of electric traction now in 
patent office subsequent to the purchase of 
the interest, during which contest Mr. 
Kelley bought out the inventor (Green), so 
that now the former is the sole 
is already a very wealthy 
therefore not unlikely that 
contest in the courts somewhat similar 


that which was not long ago decided in Edi- 


owner. 
man, and it is 
there may be a 
to 


son’s favor. 

The incident again brings prominently 
forward the fact which we have before com- 
mented upon, ¢. ¢., that justice is often so 
expensive that none but the rich can afford 
to indulge in the luxury. And it seems to 
the ordinary lay mind that justice, which 
can only be obtained by the payment of 
large sums of money, is pretty nearly no 
justice at all. We do not now refer to 
money which is said to be often required for 
the direct purchase of those who have the 
administration of justice in their hands, and 
have no reason to suppose that any such 
money was spent in this case, but we refer 
to the gigantic system which has been built 
up by years and centuries of jurisprudence, 
which none but a trained lawyer can under- 
stand anything of—one who has training 
sufficient to make his services cost far more 
than most people can afford to pay for them. 
As we have said before, it ought to be possi- 
ble for any one to obtain justice by the sim- 
ple statement of his case to the proper au- 
thority, supported by evidence that would 
be accepted as conclusive in the ordinary 
affairs of life by people merely using their 
common sense. This, it seems to us, should 
be at least the ideal towards which the ad 
ministration of justice should tend; but, as 
a matter of fact, the tendency is distinctly 
the other way. In this case, Mr. Kelley, 
having bought out Mr. Green, of course, 
entitled to what he can make out of it, but 
it should have been far easier for Mr. Green 
to have secured justice for himself, and to 
have held onto his invention. 


is, 





ope 
Hand Wheels or Crank Handles. 


In our issue of last week we published an 
article, the writer of which evidently 
believes that there is a good deal of foolish- 
ness connected with the handle business, and 
it must, we think, be admitted that some of 
his arguments have a great deal of force, 
especially those that relate to the methods 
of opening and closing steam valves. 

When it handles for machine 
tools, however, e do not expect that men 
can ever agree upon what is the best form 
for all purposes ; for, in fact, the best form to 
adopt in a given case will, we think, depend 
upon what is to be done. As Mr. Harrison 
a hand wheel would be entirely 
out of place ona vise, but there are plenty 


comes to 


Ay 


intimates, 


of places on machine tools where they seem 
much better adapted to the place than 
any other form of handle. 


each other’s interests, and when it is made | 


It is reported that, some years ago, Mr. O. 


S. Kelley, of Springfield, Ohio, purchased | 
an interest in an invention for which : 


% 
patent application was then pending, and | 
trol of the leading features of the principal | 


use. 
There is said to have been a contest in the 


He | 
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wishes to move it; for wherever there is such 
tendency the occasion will arise when the un- 
desired movement may take place. There is 
| very likely to be some trouble from this cause 
| where tools are used on the upper floors of 


| buildings in which there is more or less 
| vibration, and we have known of instances 


where hand wheels of lathes which were un- 
balanced had to be balanced on this account. 
Different men will be influenced by different 
motives in designing handles for tools, and 
but there should 
désira- 


| 


| will thus vary their form ; 
be no difference 
bility of balancing whatever form is adopted. 
And in this connection it is perhaps well 
jto call attention the fact that there 
|are more unbalanced crank handles than 
| balanced ones, the ball spoken of by Mr. 
Harrison as balancing the handle not always 
performing that function, because in some 
cases the designer has not properly propor- 


of opinion as to the 


to 


tioned it. 
oe: = —_ 
Somebody, who signs himself ‘‘ G. L. C.,” 


New York Times a 
to show how well 


has been writing for the 
serics of articles designed 
adapted certain western establishments are 
to compete with eastern establishments in 
the building of 
restrictions imposed by a treaty with Great 
Britain regarding the neutrality of the great 
lakes were only removed. The articles are 
really quite interesting in some ways, but 


government vessels, if the 


must not be taken literally at all times. 
Such little mistakes as the moving of the 
Niles Tool Works to Alliance, Ohio, the 


Long & Alstatter Company to Wilmington, 
Del., and the Putnam Machine Company 
to Pittsburgh, not especially blame- 
worthy, considering all the circumstances 
of the perhaps, but when he tells 
us that at the shops of the Stearns Manu- 
facturing Company, in Erie, there is a new 
60" lathe about to be erected, which will 
‘swing forty inches of shafting over the 
carriage,” and that ‘“‘ twenty-five tons weight 
can be carried over the center of the lathe ” 
(by the traveling crane, perhaps), we begin 
to have some doubts, and when he further 
informs us that they have a planer there 
that will plane all four sides of a piece of 
work at the same time, we are ready to 
affirm that there are some things connected 
with machine shops which have escaped 
him. 


are 


case, 


The Central Railroad of New Jersey has 
put on one of the Vauclain compound en- 
gines, and this fact gives the Plainfield cor- 
respondent of the 7imes an opportunity to 
distinguish himself. He says: ‘‘The en- 
gine has double cylinders, and this adds 
greatly to its power, for the steam is made 
to do almost double work.” We are further 
informed that ‘‘the New York commuters 
unite in declaring it to be the best engine 
they ever rode behind.” The ordinary 
chanic would have to pursue a 
different from merely riding 
an engine 


me- 
course very 
in a car behind 
in order to determine 
but the New York 
most of Whom are business men, and 
little more of 


its relative 
excellence, commuters, 
know 
locomotives than locomotives 
know of them, can determine all it 
by looking out of the car win- 
dows and observing the landscape as they 
pass along. 


aa nae AnD) 


about 


’ 


we suppose, 








It is an advantage 
make use of the stored 
energy of the hand wheel acting asa fly wheel, | 
and another advantage is that the rim of the | 
wheel always occupies the same place and 
position with reference to other parts of the 
machine, and can thus more readily be found 
by the hand without looking for it. 

There is one advantage which the crank 
handle advocates will have, however, that is, 
we think, astrong one, and that is the matter 
of balance. We think few will dispute 
that all handles of whatever kind used on 
machine tools should be balanced. There 
should be no tendency upon the part of any 
actuating screw to move from the position 
in which it is placed by the operator untilhe 


in some cases to 





4 


ces 


Questions of general interest relating to subjects dis- 


SINSWERS. 


| cussed in our columns will receive attention in this 
department. 
| always accompany the question. 


The writer's name and address should 
Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 


| sheet. 


(23) 8. H.8., Pittsburgh, 
are the exact proportions of 
for the alloy known under the name of 
Spence’s metal? A.—This alloy is prepared 
by melting together the three sulphides of 
zinc, iron and lead, with sulphur. We can 
not give you the exact proportions, as these 
are not made known by the manufacturer, 


Pa., site W hat 
the ingredients 


1892] 
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(24) M. 


B., Allegany, N. Y., writes: 
Please give me through your columns a re- 
ceipt for preparing the solution used on 
paper for blue printing. A.—See answer 
to Question 117, in our issue of March 5, 
1891. Your second question we do not re- 
peat, because it is, to say the least, un- 
reasonable. ‘ 

(25) A. S. M., Bristol, Tenn., writes: 
Kindly inform me to whom I should apply 
for a position in the Mac hinery Hall of the 
Columbian Exposition. I ama young ma 
chinist of about ten years’ experience. 
Kindly give mea few points as to the best 
way of placing an application, A.—Send 
your application to Mr. L. W. Robinson, 

Chief of the Machinery Bureau, Chicago, 
ill. and state your case clearly and con 
cisely. 

(26) M. P., Lowell, Mass., asks: What | 
will be the horse-power of a compound con 
densing engine—the high-pressure cylinder 
is 20 inches diameter, and low-pressure cy] 
inder 32 inches diameter; stroke, 10 feet; 
steam pressure per gauge, 70 pounds? Also 
what are the areas of both cylinders? .A.— 
We should estimate this engine to be 300 
horse-power. The area of the 20-inch cylin 
der is 314.16 square inches; and that of the 
32-inch cylinder 804.25 square inches. The 


>. «. 804. 35. oO Fk 
rauio IS | = wed 
314.16 


(27) C. A. D., Brooklyn, N. Y., writes: 
Please settle a dispute through your Ques- 
tion and Answer columns. I make a claim 
that a locomotive wheel with facets on its 
circumference will have less friction with a 
brake than a true wheel, but it will bave 
more on the rail. A friend disputes me, and 
savs the wheel with facets will have more 
friction on both the brake and the rail. 
Which is right ? A—Prac ong there will 
be no difference in the friction of the brake 
or on the railin either wheel. 


) Jo. N.. L. Brenton; N.d.; Will 
en 1 please give me the correct pitch of a 
23" U.S. standard screw also whether you 
always take the next size above when not 
given in the table?) A.—There is no U. 8. 
standard 22" screw. A screw whichis made 
to the U. S. standard conforms to it not only 
in the shape of the thread and number of 
threads to the inch, but also in diameter, 
and there is no provision for a 228” screw; 
which is the reason it is not given in the 
tables. If you make such a screw it will 
not be U. 8. Standard, no matter what pitch 
you make it, and you can therefore choose 
your own pitch. 


(29): 2). Sl .. “W., 


acke- 
aSKS: 


Franklin, Pa., writes: 


Kindly inform me through your columns in| the sum of the lap and width of steam port. 
You may make the inside lap equal to ,5 of 


regard to the following matter: 
replace a simple 10x12-inch ¢ 
compound engine; what should |} 
of cylinders for the Jatter engine ? Will 


cylinder 8 inches diameter and 12 i Bl 


stroke be right for the high-pressure cylin 
der? Boiler pressure from 50 to 60 pounds, 


1.—If you had given us the power devel- 
the point of | 


oped by the simple engine, or 
cut-off, we would be ina better position t 
answer you correctly. 


give you a rough approximation. The high 


pressure cylinder we should make 9 inches 
inches | Will 


diameter, and the low-pressure 13 


diameter, both 12 inches stroke. 
compounding with such a low steam press 
ure. 


(20). P, O., 
close a full-size drawing of 


Versailles, Ky., 
valve and valve 


seat of a 14x24 inch throttling engine; speed, 
boil r pressure, 


95 revolutions per minute; 
65 pounds; length of ports, 10 inches; trave 
of valve, 34 inches. We would like te 
know if the opening in the valve marked « 
is an advantage in saving steam. 
to me that the expansion is allowed to com 


municate with the compression toward the 


end of the stroke. <A Your valve resem 
bles an Allen valve, but the 
supplementary ports will not 


the duty of an Allen valve. We do not see 


any advantage to be derived from your cd 
sign of valve. 2. The engine 
necessary. What amount of lap will 1 
necessary to get the best results?) A.—It i 
difficult to advise you, since we do not knov 
how much too large the engine is. With th 
present lap your engine cuts off steam a 
about 3 stroke. We should not hesitate t 
increase the lap to 1,), inch, so 
at 2 of the stroke, 


(81) C. C. J., Tacoma, Wash., 
Please give mea receipt fora cement uss 
in setting thick glass lights into cast-iro 
sidewalk frames. I have 4 of aninch a 
around the glass to fill in. A—A mixtur 
of tar and sulphur of the consistency « 
putty is often used for the purpose. <At 
other cement is made of 
thoroughly stirred and mixed with fir 
chalk, and the coloring matter well incorp: 
rated. 
in liqudi form, and the chalk and colorin 
matters are permanent and cheap, tl 
colored cements can be readily prepare 
when wanted, and the material can be key 





I wish to 
ugine by alaninch, so as to be certain that both steam | wil] be at the expense 
e the size | ports are covered when the valve stands it 


As it is, we can only 


It is very 
doubtful if you will gain any advantage by 


writes: I in- 


It seems 
position of the 


is larger than 


as to cut olf 


writes : 


soluble glass, 


As soluble glass can be kept on hand 
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in stock, ready for use, at but little expense. 
If a black color is required, use for the color- 
ing matter well sifted sulphide of antimony. 
Another kind of cement is made of litharge 
and red lead, equal parts, mixed thoroughly 
and made into a paste with concentrated 
glycerine to the consistency of soft putty. 
This cement takes some little time to dry, 
but turns almost as hard as stone, and is fire 
proof and water-proof. 


(32) C. J. D., Mount Vernon, Obio, writes: 
Please inform me through your columns how 
to prepare blue priut paper in a continuous 
roll. We have been in the habit of preparing 
a little at a time, and would save much time 
by preparing a whole roll at once, but I do 
not know how. A.—Partition off a closet, 
and in it arrange a number of horizontal 
bars for holding the paper during the time it 
is drying. The roll of paper should be 
placed opposite to the closet and supported 

| horizontally on pivots on which the roll can 
turn us the paper is unwound. Leave suffi 
cient space between the roll and the closet 
for applying the blue print mixture, which, 
as the paper is unwound, is applied in the 
}usual way, and then the paper is passcd 
| into the closet through a slot cut in the par 
| tition and allowed to dry on the bars put up 
| for the purpose. Paper in very long sheets 
should be prepared in the evenings, because 
it sometimes requires quite alittle time to 
arrange the paper in the closet, leaving a 
part exposed, and sensu’ this occur at day 
light, the sensitiveness of the exposed pz art 
may be injured. 


(33) O. N. T., Philadelphia, Pa., writes : 
Please make the necessary corrections 
through your Question and Answer columns 
of the inclosed dimensions of a steam engine. 
| Speed of engine, 175 revolutions per minute; 
boiler pressure, 60 pounds; cylinder, 8 
inches diameter; stroke, 10 inches; steam 
ports, 4x6 inches; exhaust port, 1,), inch 
wide ; thickness of metal between ports, 4 
inch; thickness of cylinder, ~ inch, allow- 
ance being made for reboring twice ; piston 
rod, 1} inch diameter; connecting rod, 
inch at ends, 2 inches in the center, and 35 
inches long ; crank-pin, 12x24. What should 
be the inside and outside lap to cut-off at 3 
stroke ? A.—The thickness of metal of cy] 
inder and that between ports can be reduced 


connecting rod can be reduced 4 of an inch. 
If the crank-pin overhangs, 
are correct; if itis placed between two cranks, 
shaft. Your other dimensions are correct. 
should be equal to the width of steam port, 
the travel of the valve being equal to twice 


a central position, 


(34) W. B. K., South Bend, Ind., 
I have been working at the trade one ane 
one-half years. I have made up my mind t¢ 
»| try and bea mechanical engineer, and wish 
| to begin to study and work with that aim it 
| view. 
arithmetic ; 

finish 

| school is up. 





will take up algebra soon, ant 
geometry 
Must I go to college ? 


Beins 


are very scarce, 
inform me of the best 
would like to study some books. 
now my situation and desire, and] am will 
ing to try any method you may advise. A. 


way to start out, 


|} will be more rapid and more 
»| We should therefore advise you to work ou 
¢| your 
the practical part of the 
possibly can, and save 
wages to enable you to go to college. 


enough of you 
In th 


meantime continue your studies in the even- 
ings, and also send to several colleges for 
allow it to do| their circulars, so that you will know what 


studies to pursue to enable you to pass th 
necessary examination for admission. | 
your means will prevent you from going t 
e|} college, do not be discouraged, but 
S| the course indicated in our issue of Februar 
V |} 19, 1891. . With perseverance and hard wot 
e |} you will finally succeed. 

t 

o| (35) W. G. H., Hyde Park, Mass., 
dimensions of the crank and crosshead pi 
for a 10x15 inch engine to run at a_ speed ¢ 
250 revolutions per minute. Should the pir 
dj be made 
n The 
li rules given by 
€| greatly, 
f) of an engine for which rules give such pe 
1- plexing results. The crank pin should |} 


1@ favorable circumstances. Heating depen 
- somewhat on the material in the boxes, whic 
were made of brass until rccent years; no 
x they are frequently lined with white meta 


ie The shaft m: iy be out of line, and the crank 
d pin may not be as free from dust as is desir 


1 ible, and yet it is expected to work coc 








t of an inch ; the diameter at the center Of} the shafts being 15 feet apart, a sag of 1f to 
the dimensions} pelts, working on larger 
its diameter should be equal to that of the 


To cut off at 3 of the stroke, the outside lap 


writes : 
Taman apprentice in a machine shop here ; 


I go to night school and am studying 


Biomed 


an apprentice, and self-supporting, my means 
I wish you would please 


You have 
Although it is not absolutely necessary to go 
to college, it is best to do so; your progress 
satisfactory. 


apprenticeship and learn as much of 
business as you| Ove! 


follow 


° | 
writes; 
Please give mea formula to determine the 


larger for higher speeds ? Am 
dimensions for a crank-pin found by | use the 
different authorities var 
and perhaps there is no other part 


designed to work without heating under un-| Guild & Garrison, Brooklyn, N. Y., 
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Manufacturers of stationary steam engines 
generally make the diameter of an overhung 
crank-pin equal to 4 of the diameter of the 
cylinder, and the length about 25 per cent. | 1 
greater than its diameter. These proportions | s 
are usually adopted for allspeeds. The size of 
crosshead pin is generally limited by the de- | ‘ 
siguof engine. In many engines the crosshead 
pin istoo small, and isa source of trouble and | ; 
annoyance. The diameter of this pin should 
be at least } of the diameter of the cylinder, 
and its length about 25 per cent 
than its diameter. According to these pro- 
portions the size of the crank-pin for your 
engine will be 24 inches diameter and 31 
inches long. The size cf crossbead pin will 
be, in the nearest, 4 of an inch, 1? inches 
diameter, and 24 inches leng. 
pin is placed between two cranks its diam 
eter should be equal to the diameter of the 
crankshaft. In all cases it is best not to]! 
allow the pressure on the crank-pin in sta- |! 
tionary epgines to exceed 800 pounds per 
square inch of projected area. By project- 
ed aren is meant the product of the length of | ( 
the pin into its diameter. 


(36) IL. M. C., Detroit, Mich., writes: You 
will confera great favor by giving through 
your columns an exact formula to obtain the 
length of an open belt, 
belt. .4.—See our issues of July 14 and 21, 
1888. 2. 


for cementing the belt ’ From 4 to 6 
inches. 8. Would it not be improper to 
cement a belt before it is placed around its 
pulleys and held firm with clamps for that 
purpose ? .4.—We prefer to place the belt 
on the pulleys, give it the proper amount of 
tension by means of suitable clamps, and 
then apply the cement, the clamps remain- 
ing in position until the cement becomes 
dry. 4. Does not the position of the line, 
whether vertical, horizontal, or at an angle 
of 45 degrees, havesome effect on the belt to 
the extent of its being tight? A.—Yes. 
Vertical belts should be avoided as much as 
possible, as in such cases the belt must be 
kept very tight to do the work. It is desira 
ble that the angle of the belt with the floor 
should not exeecd 45 degrees. 5. Should 
there not be a certain amount of sag ? A.- 
It is difficult to give an exact rule for the 
sag. <A general rule may be stated thus: 
For narrow belts running over small pulleys, 


2 inches is a good average. For larger 
pulleys, the shafts 
being 20 to 25 feet apart, a sag of 24 to 4 
inches does well. For main belts working 
on very large pulleys, with 25 feet to 30 feet 
between shafts, a sag of 4 to 5 inches may 
be allowed. 6. Willa tight belt. give more 
even speed and power than one in which 
there is sag? A.—Witha very tight belt 
more power can be transmitted, but often it 
of broken pulieys, 
') hot boxes, inercase of friction, which means 
an increase of coal bills. A sag is generally 
an indication that the belt has no morestrain 
imposed upon it than is necessary simply to 
and the spced will be as 
obtained with a tight 


transmit power; 
1 
steady as can be 
belt. 








” Transvent Advertisements 50 “cents. a line ‘for eac) 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 
Ss 
Grant’s new 1892 Gear Book. See page 20. 
{ Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting 

* 50,000,000 feet of Link Belt in use 

r Link Belt Engineering Co., Philadelphia and N.Y. 
e Shafting Straighteners. J. 1.Wells, Tampa, Fla 


made; works within one pound. 
T. Kieley, 11 W. 


-ombine % _one second-hand Wiley 
C 
Bolts of every “re oo 


cvreater | and price address G. 
: Street, Worcester, Mass. 


When a crank with clear and concise explanation of the me "3 


Spon, 12 Cortlandt St., N. Y. 


The Samuel L 


gauges, etc. 
for Heavy Steamship Repairs. 


AMERICAN MACHINIST in your town or establish- 
ment, send for circular of New Club Rates, and try 
. it yourself. 

also of a crossed | ton st.. N. ¥ 


How much lap should be allowed | styles—the “ Common Sense,” 














































































































Most sensitive and durable Damper Regulator 
Send for circular 
Thirteenth Street, New York. 
For the Latest Improved Diamond Prospecting 
rill, address the M. C. Bullock Mfg. Co., 138 Juck- 
on St., Chicago, Il. 
For Sait—One second-hand Punch and Shear 
& Russell Bolt 
utter . P. Davis, Rochester, N. Y 
Ne 5s 6 bi Bolt & Nut Co., Limited, 33 and 35 Des- 
yrosses St.. N. Y. City, manufacturers of Machine 
Write for estimates. 
Upright Drills. For cuts 
Jordan, No. 4 Wayne 


Pianer Chucks and 13’ 


25 * Only Drill Press built on 

82’’ *‘Ko-rekt ’ principles, 

37')} Evenif they come from Jersey.” 

at Gould & Eberhardt, New Ark, N. J. 
Complete treatise on Screws and Screw-making, 


95 illustrations. Price, $1.25 postpaid. E. & F. 


‘Hawkins’ Maxims and Instructions for the 
soiler-room.”* 10 Parts, 25 cents each. Catalogue 
free. Theo. Audel & Co., Pubs., 91 Liberty St.,N.Y. 
De Lamater Screw Propeller Wheel, made only by 
Moore & Sons Co., Elizabethport, N. 
J.. who have purchased from C. H. De Lamater & 
‘o., New York, all their patterns, books of record, 
Location and equipment well adapted 


Club Rates.—If no one is getting up a club for the 
Address AMERICAN MACHINIST, 96 Ful- 


‘Binders’ for the AMERICAN MACHINIST. Two 
as heretofore sold by 
us, and mailed to any address at $1.00 each and the 
“New Handy,” mailed at 50c. each. The former 
bas stiff board covers, while the latter has flexible 
covers with full 5 age opening flat. Either will hold 
the entire 52 peace of any volume. American Ma- 
chinist Publishing Co., 96 Fulton St., New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York 

oe — 


Mineral Production in 1891. 


The Engineering and Mining Journal, in 
its issue of January 2, publishes complete 
statistics of mineral produc tion in this coun- 
try for 1891. 
tion has been gathered together, and that it 
should be published by private enterprise, 
and so soon after the close of the year, is 
very creditable. The value of all mincrals 
preduced in the United States in 1890 was, 
in the place of their production, $650,000,- 
000. The values for 1891 are lower, though 
the quantities greater, this being 
caused by the fact that prices were mate- 
rially lower. The output of gold for 1891 
was approximately 1,620,000 ounces, valued 
at $33,250,000. Of silver there were pro- 
duced about 58,000,000 ounces, the coining 
value of which would be $74,820,000. Of 
anthracite coal, 42,839,779 long tons were 
produced, and of bituminous coal 98,000,000 
tons. Of pigiron there were produced 
8,976,000 net tons—a falling off from the 
previous year of 1,331,028 tons. 

This number of our contemporary will 
prove particularly valuable during the year 
as a reference in regard to the production of 


A very large mass of informa- 


were 


minerals. 
Sunderland, 


The Eight Hours’ Day in 


In our last impression we told our readers 
how Mr. Allan and Mr. Short, of Sunderland, 
had made proposals for an eight hours’ day 
to their men, and described in detail the na- 
On Saturday there was 
a crowded meeting of the Amalgamated 


ture of the scheme. 





Self-setting Planes. G. T.Co., Vineland, N. J. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 


‘Bradley’s Power Hammers, the best in the 





e| World.” 20 sizes, Bradley & Co., Syracuse, N. Y. 

{ The Improved Justice Hammer. Williams, White 
| & Co.. Moline, Ill, manufacturers. 

ol . : . 
|} Pattern and Brand Letters. <A variety of sizes 
}and styles. Heber Wells, 8 Spruce St., New York 

) Davis Key-Seating Machines kept in stock by | 


*k | Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
| Selden Packing for stuffing box, with or without | 


| rubber core, Randolph Brandt,38 Cortlandt St.,N.¥ 
production 502,. The Superior Mach.Wks, ,Clev’d,O 


$13.00 I Dea I 


n Send for postal. W 


f 
1S | agent for Holbrook’s Raw Hide Blanks for Gears 


. Rogers, Troy, 


Woodruff Pat. Separating Machine, Audu 


y | bon Machine Works, New Haven, Conn. 


* Roper’ 
r-| men.” Descriptive Caialogue 


yo | dress. Edw.Meeks, Pub., 1012 Walnut St., Phila., Pa 


Js | steam pumps, vacuum pumps, 
air pumps, acid blowers, filter , ress pumps, ete. 


h , 
Ww Split Pulleys at low prices, and of same strength 
l. and appearance as Whole Pulleys Yocum & Son’s 


Shafting Works, Drinker St., Philadelphia, Pa. 


S.W.Card & Co., Mansfield 
thing in the line of Taps and Dies 
is Canal St., Chicago, Western Agent 


Mass., make eve ry 
S. A. Smith, % 


Our Automatic Gear Cutting Machine will increase | 
Drawing Stands. The original. 
S. A. Smith, 23 pada Canal Street, Chicago, Il. | 
Save small iron from foundry refuse. It pays | 
land books for Engineers and Fire- 
» mailed free toany ad- 


manufacture 
vacuum apparatus, 





Engineers held in the Central Coffee Tavern, 
pociennaeynden and, after some discussion, a re- 
‘*that the whole of 
| Mr. Allan’s proposals be accepted” was car- 
The eight hours’ day will 
Messrs. Allan and Co.’s 
January Ist. It will be 











































solution recommending 


ried unanimously, 


come into force at 
establishment on 
remembered that one of the essential feat- 
| ures in the scheme was that there should be 
the day for meals, the 
| break representing in all cases a dead loss to 


j} but one break in 


anemployer, quite apart from the men’s 


absence. Some of those present at the 


meeting were, however, indisposed to accept 
a day with but one break. They were over- 
but the ominous argument 
was held that as soon as more employers had 
adopted the eight hours’ day, details could 
be adjusted. So far, the experiment is a 
success. It remains now to be seen how it 
will work in practice. The whole 
}a strong argument against those who wish 
for an act of Parliament to fix the length of 
ithe working day. The gravest consideration 


ruled, however; 





episode is 
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is that if eight hours are demanded this year 


a seven hours’ day will be wanted next. AI- 
ready we have heard this talked of. There 
is no special magic or virtue about an eight 
hours’ day that should make it more lasting 
as aninstitution than a day of any other 
of There however, a 
power over which neither masters nor men 
have any control, namely, the state of trade, 
which will settle in the long run how many 

be worked in any branch of 
The Engineer (London). 


number hours. is, i 


hours must 
industry. 
- 
A correspondent would like some of our 
readers to give hima plan whereby he can 
make a foundation in sandy soil that will 
prevent adrop-hammer from shaking the 
buildings in the immediate neighborhood. 
The anvil weighs six tons, and the hammer 
one ton. The hammer is used on thin work, 
the top and bottom dies often coming to- 
The hammer strikes a heavy blow. 


gether. 

















Ten citizens of Boise City, Ill., are understood to 
have taken $500 worth of stock each in the proposed 
foundry and machine company at that place. 

The Parker & Knight Company has been incor- 
porated at Baltimore, Md,, for the manufacture of 
machine tools, ete. The capital stock is $25,000. 

E. Brady & Sons, of Baltimore, Md, bave con- 
tract for rebuilding the Baltimore & Ohio Railroad 
Co.’s eiectric light and power plant reported de- 
stroyed last week. 

D. H. McMullen, G. M. Armour and Thomas 
Winsor have incorporated the Ballard, Electric Com- 
pany, with a capital stock of $25,000, at Washing- 

ton, D. C. 

At Milford, Mass., the new Coupling and Nozzle 
Company is soon to commence operations in the 
Johnson & Ross shop. Five hundred hands will be 
employed. 

The Dallas (Tex ) Ice Factory and Cold Storage 
Co. is reported as putting in new machinery to in- 
crease thecapacity of its ice factory and cold stor 
age plant. 

The stockholders of the Oliver Iron and Steel 
Company, of Pittsburgh, Pa , have voted to increase 
the capital stock of the company from $1,600,000 to 
$2,000,000. 

W. H. Nicholson & Co., Wilkes-Barre, Pa., have 
issued a circular relating to their expanding lathe 
mandrels, compression shaft couplings, and other 
specialties. 

The Kittselman Wire Fence Company, of St. 
Thomas, Ont., is being organized, with a capital 
stock of $10,000, for the manufacture of wire fence 
goods, etc. 

The city council, Mobile, Ala., will meet on 
January 5th to decide he question of purchasing 
electric light plant. For information address J. C. 
Rich, mayor. 

Parker & Waters, of the Saline Iron Works, 
Warren, Ark., write us that they expect to put up 
a small ice factory and water-works there this 
coming spring. 

Projectors of a new cotton-mill at Hammond, 
Ind , have purchased 140 acres of land for $248,000, 
and will erect the buildings. Houses for the op- 
eratives will be built. 

A. W. Ward is organizing a company at Charles- 
ton, W. Va, to control a self-oiling car wheel 
flange and self-locking nut, for which he has re- 
cenily received patents. 


Cranston & Jones, 57 Park street, New York, are 
now building a friction pulley of their own patent, 
90x17", for the Watertown Electric Light Com- 
pany, Watertown, N. Y. 


Mr. A. Ellison has completed a contract to build 
a station at Edgar, Ont , for the Michigan Central. 
He is building amew ice house, 40x200 feet, for the 
company at Windsor, Ont. 


The Standard Iron Works, Wheeling, W. Va., 
will, it is stated, put in three or four new sheet- 
mill<, erect several puddling furnaces and other- 
wise improve its iron works, 


When a person cannot find Dixon’s American 
Graphite pencils in the hands of dealers, he is in- 
vitcd by the Jos. Dixon Crucible Co., Jersey City, 
N. J., to send 16 cents in stamps for samples. 


It is stated that Mason & Harrison, of Waco, 
Tex . are investigating with a view of establishing 
a branch factory in Chattanooga, Tenn , for the 
munufacture of their cotton picking machines, 


The Louisville, Evansville & St Louis Consoll- 
dated is having plans made for a new and sub- 
stantial freight and passenger station on Broad- 
way at the approach of the viaduct to St. Louis. 


The Missouri Iron Roofing and Corrugating Com- 
pany, of St. Louis, Mo., are making additions and 
improvements to their present plant. The present 
works will be rebuilt, and an addition 140x30 feet 


crease their present capacity by the erection of two 
new mills. A 10-inch billet-mill, in connection with 


The Commonwealth Cotton Factory, Durham 


Weatherby and others have 
manufacture of machine tools, etc. 
stock is $25,000. 


in Denver, Colorado. 


Minn, has changed its 


chinery in great variety. 

The Cleveland, Cincinnati, Chicago & St. Louis 
has awarded the contract for building a 20-stall 
roundhouse at Bellefontaine, O., which will suc- 
ceea Galion asa divisional terminal next spring. 
The roundhouse will cost $30,000. 

J. E. Snyder (Upright Drills), Worcester, Mass., 
writes us: With regard to business the year end- 
ing December 3ist, 1891, will say trade was not up 
to 1890, but was quite satisfactory; prospects are 
fair for a good trade the present year. 


The Jos. Dixon Crucible Company, Jersey City, 
N. J., has issued a circular describing and illus 
trating the various uses to which graphite is put, 
It isa catalogue that will be of interest alike to 
engineers, mechanics and manufacturers. 


The Leonard Manufacturing Company has been 
incorporated, at Hartford, Conn., by the Secretary 
of State, to manufacture corn harvesters, and 
other agricultural and mechanical implements and 
tools at New Hartford. The capital is $30,000. 
The assignees of the Blandon Iron and Steel 
Company, of Blandon, Pa., are endeavoring to or- 
ganize a new company, with the creditors as stock- 
holders. It is quite probable that a settlement 
will be effected, and the works started up again. 


The Alantic Coast Line is asking for bids for the 
construction of a train shed of iron or steel at 
Goldsboro, N. C. The structure is to be 300 feet 
long, with a roof span of 50 feet x 21 feet, clear 
above the ground, and an overhang on one side of 
10 feet. 


Wilberforce Daniel, J. D. Hahn, W. E. Keener 
and Robert Schley have incorporated the Georgia 
Lime and Fertilizer Company at Augusta, Ga., for 
the purpose of pulverizing carbonate and sulphate 
of lime, manufacturing fertilizers, etc.; capital 
stock, $12,000. 


The Phoenix Foundry and Machise Works, situ- 
ated at Pinkey street and the Belt Line in Omaha, 
is about to increase its plant by the addition of 
works for making car wheels, axles, etc. For the 
present, the capacity of the works will not exceed 
20 car wheels a day. 


The signal invented by S. H. Harris gton, for- 
merly chief draftsman of the Pan Handle, and later 
mechanical engineer of the Big Four, is to be 
manufactured by the Barney & Smith Co., of Day- 
ton, under arrangement with the Harrington Sig- 
nal Company, of Indianapolis. 


The Kent Iron Company, of New Milford, Conn., 
wil suspend operations for an indefinite period 
next week. The works have been run continuous 
ly for nearly fifty years, but of late have made no 
money, on account of the severe competition from 
mere favorably Jocated works. 


B. M. Jones & Co., 11-13 Oliver street, Boston, 
Mass., and 148 Liberty street, New York, issue 
a little circular containing an extract from a 
paper read before the New England Railroad Club, 
in regard to the use of Mushet steel. It will doubt- 
less be interesting reading for mechanics and 
manufacturers. 


George V. Cresson, Philadelphia Shafting Works, 
Eighteenth street and Allegheny street, issue a 
circular of power and transmitting machinery and 
its appurtenances, in which a great many excellent 
transmitting devices are illustrated and described 
The catalogue is one that will interest mechanics 
and manufacturers. 


The Inland Construction and Equipment Com- 
pany has becn formed at Spokane, Washington, 
with capital stock of $200,000. The company pro 
poses to build and operate railways, steamboats 
and telegraph lines. Those interested are W. H. 
Kennedy, L. S. Howlett, B. H. Bennett, C. F. 
Clough and F, E. Goodall. 

lloward White, 44 North Fourth street, Philadel- 
phia, Pa , issues a circular illustrating and describ- 
ing his metallic fillet for pattern makers. It ap 
pears tous to be an excellent thing, and pattern 
makers will make no mistake in, at least, studying 
its merits. The circular gives the opinions of a 
good many users as to its merits. 


The Detroit Dry Dock Company has contracted 
with the Berlin Iron Bridge Company, East Berlin, 
Conn., for a new fire-proof machine shop. The 
shop is to be 66x201 feet, with two electric cranes 
covering thespace. The height of the building (50 
feet in the clear) will admit ef galleries, which will 
be 28 feet wide. The company will also build a 
new boiler shop. 

Park, Brother & Co., Limited, proprietors of the 
Black Diamond Stee\ Works at Pittsburgh, will in- 





erected, 


a1@-inch tire and hoop mill, will be erected, and 


N. C., is to be pushed to completion, and the 
knitting and cotton machinery will be purchased 


as soon as possible and set up. T. H. B. Haase is 
interested. 
Jobn H. Parker, F. E. Knight, Chauncey J 


incorporated the 
Parker & Knight Co., at Baltimore, Md., for the 
The capital 


Mr. Edwin Beers, manager of the Safety Barb 
Wire Company, of Toronto, Canada, has been in 
the city the past week looking over the ground 
with the view of establishing a barb wire factory 


The American Manufacturing Company, St. Paul, 
name to the American 
Hoist and Derrick Company. The company manu- 
factures elevators of ail kinds, and hoisting ma- 


will be operated by a 30x48” engine. The contract 
for the erection of the mills and engine has been 
secured by Mackintosh, Hemphill & Co., Limited, 
of Pittsburgh. 


The Caldwell Mfg. Company, Rochester, N. Y., 
.| manufacturers of the well-known Caldwell sash 
balance, report a very large increase in trade for 
1891. The company have perfected new labor-sav- 
ing machinery, and are making arrangements to 
double their plant the coming year, to meet the 
widely growing demand in all branches of their 
trade for house windows, car windows, show-cases 
and ship windows. 


The Mekarsky American Compressed Air Motor 
Company, recently incorporated at Albany, N. Y., 
is to manufacture and sell compressed air motors, 
air compressors, and all other machinery necessary 
therewith. Location of its business will be at 
North Tarrytown, N. Y. The company has a capi- 
tal of $1,000,000, which is to consist of cash, patent 
rights, and other property, The directors are Ed- 
ward C. Nichols, of Dunkirk ; George E. Whipple, 
of Westfield, Mass.; C. P. Laurenson and E. F. 
Abel, of Baltimore; and Addison C. Randall, J. F. 
Lewis and C. B. Johnson, of New York City. 

David 8, Creswell has just opened his foundry at 
Nicetown Station, Philadelphia, making a success- 
ful pour-off of his first heat, amid the presence of 
many invited guests from Philadelphia and the 
vicinity. The capacity of his new foundry will be 
35,000 pounds per day. The building is large, airy, 
and equipped with a swinging jib crane of 50,000 
pounds capacity, Root blower, independent blower 
engine, Wetherill cupola, and all modern improve- 
ments for handling rapidly and economically gen- 
eral foundry work. During the time of melting, 
the invited guests partook of a handsome repast. 


, 


New York City Bolt & Nut Company (Limited), 
33-35 Desbrosses street, New York, write us: We 
wish to state that our business for the year 1491 has 
been very satisfactory; in fact, the magnitude of 
our orders has compelled us to double our plant 
within the last six months. The demand for spe- 
cial shaped bolts was far beyond our expectations, 
and looking back forthe past twelve months we 
simply ask for a repetition of such numerous 
orders as in the past. The outlook for the present 
year seems to be decidedly good. Thanking you 
and all our patrons for past favors, we hope to be 
able to tender ascheerful areport at the close of 
this year. 


Jones & Mack (Mechanical Engineers). Cincin 
nati, Ohio, write us: During the past year our 
business has been exceptionally good in both the 
engineering and manufacturing departments. Our 
books show that the sales of our drawing table 
have doubled about every three months during the 
year, which convinces us that draftsmen in general 
are getting tired of the old-time trestie and other 
makeshifts, and that they appreciate a table that is 
designed with an eye to their convenience and 
comfort. The increased demand has forced us to 
put in special tools for their manufacture, and as 
we don’t want the earth, our price-list for 1892 
shows a corresponding reduction in the price. We 
think the outlook for 1892 is good. 


J. Wyke & Company (Machinists’ Tools), East 
Boston, Mass., write us: Our business has been 
very good; it has exceeded that of 1890. The de- 
mand for our tools is steadily increasing, both in 
the United States and in foreign countries. We 
have lately put on the market a new tool for set 
ting shafting on the drilling, milling or planing ma- 
chine when about to have keyseats, slots, splines, 
etc., cut in them; also for setting the tools required 
for doing the work. By the use of this tool the 
work can be done rapidly, correctly and mechani- 
cally. This tool has been on the market only about 
six months, and it is now ip use in many of the 
principal engineers’, machinists’ and railroad shops 
in the United States, Europe and Australia. We 
have an illustrated circular of this tool which any 
one can have forthe asking. We have reason to 
believe that the year 1892 will prove a good year for 
us. 


The Lane & Bodley Company (Corliss and other 
types of Engines, Boilers, Saw-mills, Gearing, Shaft- 
ing, Pulleys and Hangers, and General Machinery, 
etc.,) Cincinnati, Ohio, write us: We can reporta 


fair business during the past year; a large portion 
of the year we were engaged in reconstructing our 
shop, building a new foundry, and increasing our 
facilities for doing heavy work; this necessarily re- 
stricted our production. We have now concen- 
trated our works on one s‘de of the street, with re- 
ceiving and shipping switches to the connecticn 
track, having connection to all railroads; the ship- 
ping switch enters across our foundry and engine 
erecting shop, so all loading is done under cover. 
The new shop made necessary the abandonment of 
the department devoted to boilers, forthe present 
at least. Weconfidently expect a larger business 
and a better range of prices next year. Our -pneu- 
matic traveling cranes have proved very success- 
ful. 


George D. Walcott & Son (Machine Tools), Jack- 
son, Mich., write us: We have had all that we 
could do throughout the year just passed; at times 
unable to fill our orders as promptly as we could 
wish, at no time accumulating stock, nor can we 
now. We keep a large number of tools in process, 
including most of our line. They are demanded as 
fast as we are able to complete them. We aim to 
make first-class tools only, and, as cost is greater, 
our prices are higher than some. Our business is 
gradually improving each year as our tools become 
known. Within the last fifteen months we have 
doubled our floor room, and added quite a number 
of tools, the largest being 36x16’ engine lathe and 
34-inch shaper. We have in process for our own 
use several tools, among them a lathe for cutting 
longer bevel screws than we are able to cut now— 
25 feet between centers. We expect to add about 
thirty per cent. to our present room as soon as we 
can build in the spring. Prospects look well for 
the year before us, and we look for something of 
an increase in demand, as we have had in years 
gone by. 





Machinists’ Supplies and Iron. 


New York, January 16, 1892. 

Tron—American Pig—There is still no sign of im- 
provement, and trade is very quiet. 

We quote Standard Northern brands, No. 1 
Foundry, at $16 to $17; No. 2, $15 to $16.50; Grey 
Forge, $13.75 to $1450. Southern brands of good 
quality are obtainable at $16 to $17.50 for No.1 
Foundry; $15.50 to $16 for No. 2; $1425 to $14.50 
for No. 3. 

Scotch Pig—Coltness is quoted at $22; Eglington, 
$20.25. 


Antimony—Spot supplies are getting somewhat 
short, and there is an improved demand. 

We quote Cookson’s, 16c. to 16%c.; Hallett’s, 
12¢c. to 1244c.; L. X., 15c. to 1544c. 

Copper—The market here is quiet and steady. 
Spot Lake is freely offered at 11c.; Casting Copper 
is firm at 105gc. to 10%c. 

Lead—Prices are weaker, and the demand light. 
Sales have been made at 4 20c., and buyers are 
offering 4.15c. 

Lard Oil—Prime City is quoted at 54c. to 55e.; 
Western at 53c. to Me. 

Spelter—There has been no new business of im- 
——" and the market is steady at 4.70c. to 
-0C, 

Tin—The market is very quiet, and prices are 
nominal at 19.85c. 
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** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy shoud 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 





Situation as sup’t or foreman pattern maker, by 
an Al practical mechanic. Pattern, Am. MAcHINIST. 


A young man, 17, wants to learn pattern making; 
6 months’ exp.; city or country. C.G., Am. MAcH. 


Constructing eng’r desires steam plant work or 
supt’s position; salary, $200 m’thly. M. E., Am. MAcu. 


Young assistant mechanical draftsman desires 
change. Address Box 35, AMERICAN MACHINIST. 


Foreman of small brass foundry desires change 
of position. Alrefs. Brass Molder, Am. MAcu. 


Wanted—Foundry foreman; one who is familiar 
with machine and car wheel work pref’d. Address, 
giving refs. and exp., Foundry, AM. MAcuHINIsT. 


Wanted—A good designer accustomed to strain 
calculations. Also a good detail draftsman. Ad- 
dress, with refs. and particulars, Ajax, Am. MAcH. 


Wanted—ist-class machinist. one thor’ly acquaint- 
ed with the Niles upright boring and turning mill. 
James Hunter Machine Co., North Adams, Mass. 














“Bradley 
Hammers 











REPUTATION. 


; Men test everything in this world 
by what it produces. 

3 

: 

3 

| INT UWsE 

:?} BRADLEY & COMPANY, 


SYRACUSE, N. Y. 
BRANCHES IN NEW YORK ano BOSTON. 





FOR LAGGING LOCOMOTIVE BOILERS. 


United States. 


HW. dOHNS MANUFACTURING C0, 





87 Maiden Lane, NEW YORK. 


ASBESTOS CEMENT FELTING 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
3team Pipe and Boiler Coverings in any part of the 











87 MAIDEN LANE, 
NEW YORE 
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Wanted—First-class tool dresser; steady employ- 
ment at $3.00 per day; give age and reference. 
** Milwaukee,’’ care AMERICAN MACHINIST. 

Machinist, 17 years’ exp., wants situation to erect 
heavy mac we or as foreman for machine shop. 
Address W. G. A., AM. MACHINIST. 


Graduate of technical school, with some experi- 
ence as draftsman, desires position; South pre- 
ferred. Address Box 38, AMERICAN MACHINIST. 


Position as foreman or tool maker by first-class 
machinist; ean do drafting. Address Box 32, Am. 
MACHINIST. 

If you want a first-class foreman, energetic and a 
pusher, on engine, machine tools, a general work, 
let me hear from or meet you. L. J., AMERICAN 
MACHINIST. 

Wanted— A position as foundry foreman; having 
20 years’ experience on all kinds of light and heavy 
work. ean furnish first-class recommend. Address 
Box 29, AM. MACHINIST 


Ww onted— A skilled young pattern maker, to work 
for board and tuition in a university; state age, ex- 
perience, and past wages; draftsman wanted on 

same terms, Address Box 30, AMERICAN MACHINIST 

Wanted—Position as supt. or foreman, by a prac- 
tical engineer and machinist of wide exp. on ma- 
chine tools, steam engs., and electrical mach’y; well 
up in modern practice and the economical manage’t 
of men; Al references. Expert, care Am. MACHINIST. 

Wanted—A first-class workman that is experi- 
enced in taking charge of a shop on nice light ma- 
chine work. None but a first-class man need 
apply. Address A. K. Z., 3032 5th Avenue, South 
Minneapolis, Minn. 


Wanted—Young man to take charge of about 20 
lathe hands, who has had experience as gang boss 
on piece-work system; also one to take charge of 
about 20 men on vise work. Address Manufacturer, 
care AMERICAN MACHINIST. 


Mech. eng’r who is not atech. graduate, nor does 
he know everything under the sun, but who can 
take charge of power installation from drafting- 
room to completion, desires such work; speaks 
German fluently. Am. Society, Am. MACHINIST. 

Wanted—An engineer to go to Tacoma, Wash., 
competent to take charge of the erection of Corliss 
engines and boilers; preference will be given to a 
single man; applicants will piease furnish refs., state 
exp., age, and wages expected; Co. will pay traveling 
expenses and board. Tacoma, eare AM. MACHINIST. 


Wanted—A man to take charge of toal-room, 
which is thoroughly equipped with modern first- 
class tools, and working about 15 men; must be 
well posted in manufacture of milling cutters, jigs, 
templates and special tools; location, western Penn- 
sylvania. Address Box 34, AMERICAN MACHINIST. 





+; MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be Jorwarded 





Cheap 2d hd-lathes & planers. 8. M. York, Clev’d.O. 





BEAMAN & ~ aia Providence, RK. I. 











TEE. COLD DRAWN 
JohnS.Leng’s Son & Co. New York. 


THE GAS ENGINE. 


History and Practical Working. By DUGALD 
CLERK. With over 100 engravings. 12mo., cloth, 
$2.00. 


JNO. WILEY & SONS, 
53 East 10th St., New York. 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


EEL TUBES 
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STANDARD 
PUNCHES 


1 4YSONAGIAOHd 
SQUYHOIY'd’/ 


Machine Tool Business For Sale. 


The advertiser, desiring to give his personal 
attention to other business, wishes to dispose of 
his Machine Tool Manufacturing Business, which is 
well established and located in an important center 
for that business. Stock, Machinery and Business 
are worth $30,000, with contracts and agencies 
insuring a prosperous business. Address, MACHINE 
Too.s, care of AMERICAN MACHINIST. 


AGENTS WANTED EVERYWHERE 


For the newest, most complete, and cheapest 


BELT CONNECTION. 


Address, RUDOLF MOSSE, Leipzig, Germany. 

















ce TSE 
FFEL&ESSER co 
NEW YORK 0. 


AND CHICAGO. 
Manufacturers of 
Drawing Materials, 
Surveying Instru- 
ments, &c, 


Paragon Drawing Instruments, Extra and Best Quality, 
German Drawing Instruments, Paragon, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers. Scales, 
Triangies, T-Squares, Drawing Boards, Standard Profile 
and Cross-section Papers, Catalogue to professional peo- 














CLOUCH’S 
DUPLEX CUTTERS. 


Reduction in prices to clear out 
} my stock on hand. Now isthe time 
to buy, as they will soon be gone. 

Allsizes from’3 to 48 P itch. Address 


R. M. CLOUGH, 
TOLLAND, CONN. 


FOR SALE 


An old-established device for removing 
flues from boilers. Is being used in leading 
shops. A fortune in it. Can be purchased 
reasonably. Address 


VANCE TUBE CUTTER CO., 


GENEWA, N. Y. 


POPULAR AND INSTRUCTIVE BOOKS 


FOR ENGINEERS AND FIREMEN, 
By STEPHEN ROPER, Engineer. 


Embracing all branches of Steam Engineering. They are 
the only books of the kind ever published in this country, 
and are so plain that any engineer or fireman can easily 
understand them. 

Descriptive Catalogue Mailed Free. 
EDWARD MEEKS, Publisher, 
No. 1012 Walnut St., PHILADELPHIA, PA. 


FOR SALE OR LICENSE 


The United States Patent of a mechanical inven 
tion, returning good profits, in England (books 
produced). List prices from £25 up to very large 
amounts, and principally large castings, with very 
little machine work below. Address S., 

The International News Co., 
Breams Buildings, C hancery Lane, 
London, England. 


SOFT GRAY iROW CASTINGS, 


From \% oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS 


























ple on application. 


CANANDAIGUA, N. Y. 


Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 


I wish te contract with parties to furnish them 
fine composition castings. B., Am. MACH. 


Wanted—Small second-hand Ice Machine. Parker 
& Waters, Warren, Ark. 


Wanted—Specialties to build for the Southern 
trade. Bluefield Iron Works, Bluefield, W. Va. 


Engineg, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y. 


Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. 0. Chase, Newark, N. J. 


New and Second-hand Machinery 


AND MACHINISTS’ SUPPLIES. 


Listed at 





2 Backgeared Screw Cutting Reed Lathes, 8 ft. 4 in. 


long, 18 in. swing....... — 00 
8 Backgeared Screw ( ‘utting Reed Lathes, 6 ft. 

ee rere 200 00 
11 Backgeared Screw Cutting Reed Lathes, 6 ft. 4 

ee 8 eee oe 180 00 


Above Lathes, Salient improved cross-feed. 
1 Universal Milling Machine, Brown «& saps with 


attachments, cutters and spindles .. 400 00 
1 Wood Turning Lathe with slide rest, 96 in. swing, 

10 ft. bed . ere, 
1 Pratt & Whitney Monitor Screw Machine..... 250 00 


1 Lathe, 6 ft. long. 12 in, swing, Prentice ........+.... 
1 No. 2—4 Spindle Drill Press Garvin hvepwaxacasanae 
1 No. Ee ES, RON. Se ccx8 4 - 
1 Speed Lathe, 4 ft. long, 13 in. swing id iate 
WS os ee a me Reus 
1 Lathe, 3 ft. 6 in. long, 10 in. swing, Reed 
1 Shaping Machine, 16 in., Prentice....... 
1 Small Monitor Lathe, 3 ft. 6 in. long............ 
1 Power Punch Press, No. 4, FE. W. Bliss 

1 Shaping Macbine, 2 24 in. stroke, Hendey 
1 Small Grinding Machine..............---.0+++-+- 
12 Spindle Drill Press, Sigourney & Co. 
1 Power Press No. 2 2, Styles & Parker............ 

1 Small Lathe, 4 ft. ‘Tong, 9 in. swing, Young & Co. 





Geared for Screw Cutting. ........ccecsscccceces 60 00 
1Small Emery Grinder.................- «vieceeeae See 
1 No.1 Diamond Fmery Wheel.. eas sey oteeeane) 
DR IEEE occ sasccvecevsses: ccteccscsene: | au 
1 Poppin Grindstone, No. 0............ 000 e eee eee 6 00 
1 Sturtevant Forge serebaie aicuaa Lan 
8 Single Spindle Drill Presses, Reed...... . 125 00 


SECOND-HAND BELTING GOOD AS NEW. 
Also an assortment of Iron Split Pulleys, Lathe and 
Drill Chucks of all sizes, and other small tools, 
such as Drills, Reamers, etc. 

The above being a complete assortment of machin 
ists’ tools bought and intended to be used by 
the Niagara Metre Co., now dissolved. 


E. S. LEAYCRAFT & SON, 


44 Dey St., New York. 
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MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY wt GUARANTEED. SEND FOR LIST. 











COFFIN & CHTON, SYRACUSE, N. Y. 
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HEAVY 20 INCH 


TURRET HEAD MACHINE 


For Studs, Screws and General Work. 


Patent, Friction Clutch Head 


For instantly changing from Belt Speed 
to Back Gears, without stopping. 


HOLE IN SPINDLE, 24 INCHES. 


REGULAR LATHE CARRIAGE, 


With Three Tool Posts. Taper attach- 
ment if desired. 


HEXAGON TURRET 


12 inches in diameter with six 24% inch 
holes. Has patent device for unlocking 
and revolving at variable points. 


Weight, 4,400 Pounds. 


Bridgeport, Machine Tool Works, 


BRIDGEPORT, CONN. 


E. P. BULLARD, Prop. 
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Special leather and cement for covering 
no rivets required; local agents wanted. 
Mfg. Company, Cleveland, Ohio. 


ulleys; 
vrescent 


To Lease—Foundry in a growing gas city; will 
take pay in casting. Address B. B., care AMERICAN 
MACHINIST. 


For Sale—Machine shop and foundry, with gas 
well; will take considerable of pay in machinery. 
Address H. H., care AMERICAN MACHINIST. 


Cheap—Two H. P. Engine Blue Prints complete. 
Designed to be built on an ordinarylathe. W.A. 
Smith & Co., 24 Custom House St., Providence, R. | 


For Sale—Recently patented expansion mandrel. 
with universal 


sold at a reasonable figure. For particulars, ad- 





and independent biades; will! be| 
| his capital; 
dress A. J. Ingraham, 812 Arch St., Philadelphia, Pa. | AMERICAN MACHINIST. 


Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 


Wanted, Agency—By an exp’d mech. eng., having 
large acquaintance with rolling-mills, railroads, 
machine shops, etc. Address Fred. Hoeppner, 
95 Westinghouse Building, Pittsburgh, Pa. 

Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa, 


A rare opportunity is offered to aman of business 
ability, with $25,000 to $50,000, to invest ina young 
established machinery house; to the right party a 
lucrative position will be given. with full control of 
none other need apply to Box 8, 








SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


A. J. WILKINSON & CO., 


» >, 184 Washington 8t., 
coal SEND FOR CIRCULAR. 


Weight of Platen 100 Ibs. 


BOSTON, MASS. 





BRISTOL'S Patent STEEL BELT LACING. 


SAVES TIME, 
SAVES BELTS, 
SAVES 

MONEY, 
VES 


READY TO APPLY FINISHED JOINT PATIENCE. 


THE BRISTOLS’ MFG. CO., Waterbury, Conn, 
HUGO BILGRAM 


440 N. 12th St., Phila., Pa 
Maker of all kinds of 


RMACHINERY. 


pose ial facilities for Accurate 
Work. 



















Bevel Gears cut theoret- 
ically Correct. 





HOLYOKE, MASS.” 
Manufacturers of 


» POST, 


SUSPENDED 


AND 


Wal Raia! Dl 


From the 





STANDARD TOO 00. 


BELLOWS 


Beam Micrometer 





ie 
Send for CATALOGUE to 


Athol, Mass. 








Turret Drill Press. 


SIX SPINDLE. 
Drills from yy to 4+ hole, 
speed from 250 to 2000 Rev. 
Suitable for a large variety 
of work and is operated with 
ease and rapidity. 
- SEND FOR CIRCULAR. 
A.D. QUINT, Hartford, Ct. 











Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES. 

105 Fulton Street, 
NEW YORK CITY. 








Applicable to Frictional Bearings in General. 
and showing a saving of about two-thirds In power. 


MOSSBERG MANUFACTURING CO., 





Now running at our works 











THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 

















Improved Screw Cutting 


Foot and Power. LAT 4 E Sf 


Drill Presses, Shapers, Band, Circular and _ Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. As | 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. 


FINE fbi —— REAMERS, Etc. 


LIGHTNING 
AND 
CREEN RIVER 
Screw Plates. 


Tap Wrenches, Bolt Cutters, Hand and Power Drilling Machines, Punching Presses and Other Labor-Saving Tools. 











= -EN = Rix 
PAT. SPIRAL FLUTED | 





WILEY & RUSSELL MFG. CO., Greenfield, Mass. SEND FOR NEW CATALOGUE. 
ee lll quality—of work 
H ackney ,) produced, is nowadays the measure of ex- 
B OWE It surpasses other power hammers in 
durability, speed and quality of work. 
Cleveland, O. 
For TOOLS, DRILLS 


a4. Y) The Measure — The durability of the 
/) sellenee and profit, and in this respect the 
H cL TI TIL i T - Write for catalogue and prices. 
DIE, a. 


The % ap |) |) of Excellence machine and the quantity 
“Hackney” is far in the lead. 
HE HACKNEY HAMMER CO. 
pa ie li a a te 
All Kinds in Stock. 








HJESOOP S STEE 


UFACTOR 


WILLIAM JESSOP & SONS, LD.|o= 


R. MUSHET S$ 


_ PE CIAL, e Sole Representatives in the United States. 
Tre ANIC od, 11 & 13 Oliver St., BOSTON, MASS. 


143 Liberty St... NEW YORK. 


Gold Medal, Paris, 1889. 





Chief American Office, 


EFFIELD, 
JOHN ST., NEW YORK. 


ENGLAND. | 91 





How to get the best results with ‘*R. MUSHET’S SPECIAL 
STEEL.” Greatly increase pone speeds and feeds; then compare 
the work you turn off with that done by any other known Steel. 
This will make the first cost of “ Mushet’s” look insignificant. 


B.M. JONES & CoO., 





Attleboro, Mass. 





MILLING MACHINES and PATENT CUTTERS. 


Do not buy without getting our prices, photos and references. 
wide by 10 ft. long, very heavy and powerful. 


THE INGERSOLL MILLING MACHINE CoO., 


ROCKFORD, ILL. 


We make machines to mill up to 22 in. 
Correspondence solicited. 


FITCHEURG MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 


FITCHBURG ENGINE LATHE Ssuaud 


And Other MET.L-WORKING MACHINES, 
48-inch Engine Lathe. 


Nos. 18 to 24 Main St., Fitchburg, Mass, SEND FOR CATALOGUE E. 














DRAWINGS, FINE MACHINERY AND TOOLS 


TO ORDER, 


Send for Particulars. 


MILLIKEN & D’AMOUR, 


151 and 153 Cedar Street, 


NEW YORK CITY 











PUTNAM MACHINE COMPANY, 


FITCHBURC, MASS., U. S. A. 


BUILDERS OF 
PUTNAM GOOSNECK DRILLS, 





PUTNAM GRINDING LATHES, 
PUTNAM CAR AXLE LATHES, |PUTNAM RADIAL DRILLS, 
PUTNAM DRIVING WHEEL LATHES, PUTNAM SHAPING MACHINES. 


SEND FOR GENERAL CATALOGUE “A.” 





92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


.|FOOT and POWER LATHES 


SEBASTIAN LATHE CO. 


Drill Presses, Shapers, Band, Circular and Scroll Saws, Machinists’ Tools and 
Supplies. Lathes on trial. Catalogues mailed on application. 


43 & 45 Central Ave nue, 





ALSO SUCCESSORS TO THE 


Colwell [ron Woiks, 


: Machinery for Sugar Plantations and Refiner- 
— les. Vacuum Pans, Double and Triple Effects, 
&c. Blowing Engines for Blast Furnaces. Iron 
and Brass Castings for the Trade. Heavy Ma- 








CUTTING-OFF MACHINES. 


BETTS ‘MACHINE Co., 
MACHINE TOOL BUILDE Re. 
WILMINCTON, DEL. 





CINCINNATI, ¢ 
| 
| 
| 





* chinery a Specialty. 


























NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 





FILES ‘AN 


FOR EVERY VARIETY OF WORK. 


AMERICAN 

















D RASPS 





“BERLIN IRON BRIDGE CO. 


Office and 
No. 8 Railroad Ave., 


CHAS. M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 


The above illustration shows the interior of a Rolli 
Waterbury, Conn. The sides are of brick an 
wood-work being used, thus making 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


BURR K. FIELD, Vice-President. 


AV fae / 





AZ orks: 
East Berlin, Conn. 


GEO. H. SAGE, Secretary, 


J 
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Mill, built by us for The Scovill M’f’g Co., at 
d the roof trusses are iron throughout, no 


ns 


ng 


the building absolutely fire-proof. 





THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co, 
5,000 IN USE. 


Adopted by the U. S. Government for all the new 
Cruisers and Gunboats built for the Navy. 





Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 








ALSO MANUFACTURERS OF 





WALKER’S TRUING DEVICE 


fe CYLINDRICAL TOOL, 
Grindstcnes and Emery Wheels 


com PLETE 
GRINDSTONE OUTFITS 
FOR SHOPS. 
Send for Illustrated Circulars, 
D. F. WALKER, 


= 9 EAST CANAL STREET, 
PHILADELPHIA, PA, 











IN ENCLAND. 


Americans or others desirous of having high 
class machinery or tools manufactured in England 
are invited to communicate with 

’ D 
L’T’D. 


GRENFELL & ACCLES, 


HOLFORD ENGINEERING WORKS. 
Perry Barr, Birmingham, England. 


G. & A.’s extensive works are fitted throughout 
with the latest and best types of American ma- 
chines and tools, and are conducted upon the 
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REDUCED PRICES of LECOUNT’S STRAIGHT TAIL poe. 
. a He, -. = Bo. INCH. = 
+ Bee eae Bee ae 
eB Dees 00 Ee Bliss 
OS 4.... Wie. Ml 30s.086..05 Ue 
S22 6..:..te... © WM ...4 5... 
5 On, 6... ©@ DBD ..... BS 
a Vesa Be. 5 - 050i... Se 
QB 8.1%. 1.10 17....B4.. . 4.00 
om ae 2 SG ws. ee 
& 1 Set to 2 in. 30 Fuil Set. ee 
These Gente one See. sale by CHAS. CHURCHILL & CO., c. Ww. LeCOoU NT, South Norwalk, Conn. 
L’t’d, 21 Cross St., London, England. 
Horizontal 
aS Drill and 
ity ~~ 
' ools. 
Pawling seis 
& Facing 
Harnischfeger _ Lathes. 
Milwaukee, Wis. i aaa 
Wheel 
Grinders. 
Boring 
EA UTTIN Bars, &o. 
Electric, 
EA UTTIN Steam and 
Hand 
EA UTTIN = 
MASON’S 


LELAND, PAOLGONER & MORTON GD.) N@W Patent Whip Hoist. 


DETROIT, MICH. 











30 inch, 42 inch and 60 inch Pulley Lathes 


For Simultaneously Boring and Turning Palleys 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, and a variety of other work. 

Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 


Duplicate Circular mailed on application. 


piobiigh hn Ne: POLISH. 


Best polish and guick- 
est cleaner known for 





One hundred and eleven in use at the la 
ag! Hay depots in the World, of N. ¥.C. & 

- R. Co., 33d St. & llth Ave., New York, and 
on M. og a Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & C0., 


PROVIDENCE, R. I. 


est 
.-B. 


ro 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


HOT or COLD Brass,Cop 810 Walnut 8t., Philadelphia. 


per, Nickel, &c., or fin- 2 

ished Iron and Steel (Our New and Revised Catalogue of Practical and Scien 

Samples Fre Trv it * | tifle Books, 87 pages, 8vo., and our other Catalogues and Cir 
I e. ry it. culars, the whole covering every branch of Science applied 


W.W. CALLERY 4&CO., 
86th & BUTLER STREET, 
PITTSBURGH, PA. 


to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


SPECIAL MILLING CUTTERS, REAMERS, 


DIES, TAPS, GEARS TO ORDER. 











BRASS AND BRONZE CASTINGS 


A SPECIALTY. 

By a molder of 50 years experience. Castings guaranteed 
true to pattern. Get my prices. 

GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. ¥ 


THE FOX PATENT UNIVERSAL TRIMMER. 


Over 6000 in use. 
7) 










GEAR CUTTING TO ORDER up 
to 60 in. Diameter. 


a weve Bladed Reamers. 








ORICINAL 
| GaA0uaWI 


Saves Time, Saves money. Three Sizes, Four 
Styles, from New Patterns. No Pattern Room Com- 
plete without Them. Send for Catalogue. 

, Beware of Imitations, we will prosecute all Infringements. 

OX MACHINE Co., 


R. D. NUTTALL C0., Allegheny, Pa. 


Designers and Manufacturers of 





American system, under the superintendence of 
American Engineers (formerly of Hartford, Conn.) 


SPECIAL MACHINERY AND TOOLS. 


325 North Front Street, Grand Rapids, Mich. 








SES EME WIL: See DOF, 


BUFFALO. 


iy AT ae 1 MF; nea Cate "“SZLF fe 
BUFFALO FORGE CoO., BUFFALO,7 N. Y. 


a 


N / 


OSCR TIDY BES 





BI 


SSPE NE LIN IAIE ISA RIFLE ps 


LOWERS. 


Xs? ‘a Le GEMS SI a oe 
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CABLE .ADORESS, “RUNOLET, NEW YORK.® 








LATHES, 
PLANERS, 
DRILLS 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of 
your requirements. 


COOKE *& COQ., 


SEND FOR CATALOQUE. 


oE STER vente verve CO. 








ul 
ORCESTER. 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 


252 Broadway, New York. 
Monument Chambers, King William St., London, E, (., England, 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents through 
our London House. A good invention is worth as much in 
Great Britain as in the U. S Competent draftsmen em- 


ployed on premises. We refer to well known men ip the 
machine trades for ‘wh« om we have done business. 


Epitome of the World’s Patent Laws and Statistics 





163 & 165 Washington St., NEW YORK. 


Sent Free on Application. 


TURRET LATHES 


ARE EXPENSIVE. 


WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines. 


POWER GAINED or FUEL SAVED 
BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 








This can be applied at little expense. 


FRASSE & CO.,| NEW YORK 


. , BOSTON PHILADELPHIA 
90-94 Park Row, New York. ST Louis 


CHICAGO 
ST PAUL 
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tablished in 1874. 
100 & 102 Reade Street, New York 


CLEVELAND TWIST DRILL OW. is secec vonieie. cute aee 


Corner Lake & Kirtland Sts., Cleveland, 0. 





“HOWE'S SPECIAL” _, FORTHE 


TOOL STEEL, ‘ester 


ESTABLISHED 1859. = 
HOWE, BROWN & CO., L’T’D, PITTSBURGH, PA. 


93 John St., Now York. 127 Oliver St., Boston. 228 Lake St., Chicago. 








ADAMS 
Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in existence. The 
threading head is made entirely of steel. No links, levers, 
springs, caps, cases, blocks or die rings in or about the head. 

parate eads and Dies Furnished. Write for descriptive 
circular and price list to 


Capitol Mfg. C0. 125 to 137 Rees St., Chicago, (ll, U.S. A. 


<akkdl Agents for Great Britain, CHARLES CHURCHILL & CO., 
ZT Ltd., 21 Cross Street, Finsbury, London, E. C., England. 











GRAHAM TWIST DRILL CO., Detroit, Mich., U. S. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS, 








Endorsed by Practical Mechanics E very where. Send for Catalogue and Prices, 











Castings for High Speed Steam Engine. 


CYLINDER 4in. x 4% in. 
T. Shriver & Co. Iron and Brass Founders, 
333 EK. 56th St., N. WY. City. 


Sets of Castings for Engine illustrated above, with Cas¢- 
steel Shaft, Connecting Rod and Rock Shaft and Brass Bear~ 
ings, boxed and shipped on receipt of $29.00. Three sheets 
blue prints of working drawings extra 


For all kinds of me 
» chanical work re- 
quiring heat, |includ- 
ing forging, temper- 
ing, weiding, anneal- 
ing, generating 
steam, &c. | 


STANDARD OIL FUEL BURNER (0., Fort Plain, N.Y. 
BLAKE & JOHNSON, 


WATERBURY, CONN, 





Send for Pamphlet giving 
experience of machin 








Builders of 


AUTOMATIC LABOR-SAVING MACHINERY 
For working either Wire or Sheet Metal into t 
any shape desired. ’ 

PUNCHES AND DIES MADE TO ORDER. 





STANDARD OIL PATENT FUEL BURNER. 









AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 


(76 JOHN STREET, N. Y 
155-57 CLINTON STREET, CHICAGO, ILLS. 


STEAM PUMPS FOR ALL DUTIES. 
THE BUFFALO STEAM PUMP CO., 


WwoRKs, 
BRANCH OFFICES 


N. Ye 
. CITY 


BUFFALO, 








THE CANTON STEAM PUMP CO., 


CANTON 
OHIO. 


q 


Manufacturers of 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 

NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass 

Discounts and Terms on Application, 





—S = 
Q/aXieX 2/2 








WARRANTED 
THE 


THE Davidson STEAM Pumps AND PUMPING ENGINES. 
BEST MADE 


FOR ALL 
SITUATIONS. 
Manufactured by 


Mi. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 
BRANCH OFFICES: /' 


7 LIBERTY STREET, NEW YORK. 
OLIVER STREET, BOSTON. 











UNCTION, 


OWN So PHIA,, 
ae GeRMANT! ee TAN >a 

















Guaranteed. 


Steam 
JET 


10 sizes. 


PUMPS ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order. 
Always ready.All brass. Every Pump 
Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
For full information write to 


The VAN DUZEN& TIFT CO. 


{PUMP DEPARTMENT) 
CINCINNATI, O. 












S 








STARRETT’S 





FINE TOOLS 


Skilled mechan- 
ics prefer them. 
Live dealers sell 
them. 

Send for free il- 
lustrated Cata- 
logue. 


L. S. STARKETT, Athol, Mass., U.S.A. 


Lonpon Acents : Chas. Churchill & Co., Limited, 


21 Cross St., Finsbury, E. C. 








FRISBIE FRICTION Se 
PULLEYS s CLUTCHES, | cousnanoy cevren ons eso ont te 


forthe purpose Size of shank 3-10 in. Size of drills 1-8 in. 
THE D. FRISBIE CO., 


and 3-32 in., or both cate site, ter 14% in or 3-32 in. Sent 
postpaid to any addre U.S. or Canada on receipt of price. 
114 LIBERTY STREET, - NEW YORK. 
pe eeuy MURRAY=)= _ 











$1.5v per Doz. JOHN T. SLOCOMB & Co, °. 0. Box 1339, Providence, R. I, 


FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDCcocK CLUTCH 


Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 


wi ENGRAVER on WOODY 


w-ON8 \Gi=y en NEW YORK: 
BOSTON GEAR WORKS, 


85 Hartford St., Boston, Mass. 
HEADQUARTERS FOR GEARS. 
Book on Gears, - - $1.50. 
INDEX PLATES. 


JOB GEAR CUTTING OF ALL KINDS. 
Spur, Bevel, Spiral, Ratchet, Worm, Rack, Elliptic, ete. Very 
smallor large. Send for C fatalogue. 


OPEN-BACK ADJUSTABLE 


Power Press 


Vertical 


—OR— 





















ADJUSTABLE 


POWER PRESES 


NEW IMPROVEMENTS. 
Unsurpassed for Sheet Metal Work. 
WORKMANSHIP GUARANTEED. 
WELL DESIGNED. 
MATERIALS OF THE BEST. 


Special Prices. Send for Circulars, 


Springteld Mach. Tool Co. 


SPRINGFIELD, OHIO. 








Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum Pum Handles DIRTY and GRIT- 
TY LIQ IDS without Oil orCare. Sim- 
plest, and most durable, as doosening two 
nuts makes all valves accessible. Pump- 
ing Outfits for Contractors, Irrigation, 
Railroads, Mining and general uses. Send ee 
for Circulars, JoHN Mastin & Son, Sole 22a 
Mfrs., 165-167 ist St., Jersey City, N.J. 


LATHE 
y Center Grinder 


For truing Hardened 
centers in place. 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop. 

Write for prices to 


Trump Bros. Mach. Co. 


Wilmington, Del. 


























FOR SALE BY 


Chas, Churchill & Co. Ltd., 


21 Cross St., Finsbury, 








London, England. 





“LITTLE 
GIANT” 







For Feeding all 
Steam Boilers. 


jur 
of 


is TH IB ST INS HOCTOR 
RUE’S EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 


Boiler Washer and Testing Device, 
Uses Warm Water, avoiding in- 
and facilitating the Raising 

; Steam. 

RUE M’F°G CoO., PHILA., PA. 

CATALOGUES FREE. 

















SIZE, - 
Per Cent 
Efficiency 


EFFICIENCY AS A BOILER FEEDER UNEQUALED. 


Efficiency Test of All Sizes. 
AA B 
98.2 98.92 98.92 | 9914 


oo A 


Range 20 to 150 Ibs. Pressure. 
EASTERN DEPOT: 


DONEGAN & SWIFT, 


11 Murray St. N. Y. 
te Trial, 30 Days. 


New Albany, Ind., Laboratory. 
BB C DD EE F FF 


99.2 | 98.7 | 99.2 98.17 98.98 94.98 


No /ine of Injectors have ever shown such a “Phenomenal Result.’ 
R (ProF. E M. Coo.ey, Mich. University.) We challenge the world to 
produce such a perce ntage. 


Lift 20 ft. Automatic and re-starting. 
MANUFRS., 


PENBERTHY INJECTOR CO., 


DETROIT, MICH. 
Return if not satisfactory, 





Inclined, 


For Cutting and Forming 
N SMALL ARTICLES OF 
YS Sheet Metal, Leather, 
Paper, Etc. 
ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts., - BROOKLYN, N.Y. 





DROP PRESS cK M wo 
DROP PRE eK 
oF RE PECs 
MINER > 2%, °C 
_New HAYE Fone 
Foot & Power Presses 


Drop Hammers & SHEARS Brahh 
Dies & SPECIAL Machinery €} ls 


For CUTTING, PUNCHING, PERFORATING, DRAWING, STAMP- 
ING, FORGING, EMBOSSING, ETc. 


E, W. BLISS CO,, Ltd. No. 1 Adams St, Brooklyn, N. Y, 


Operating also the Works of STILES & PARKER PRESS CO,, Middletown, Conn. 














The “‘ 


The Moore & White Cb, 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA. 


FRS. OF 


M 
Moore & White ’’ 


Friction Clutches 
Cut-Off Couplings. 


Send for Circulars. 















Belt Power Air Pump and 


Condenser. 


The GONOVER MFG. C0, 
| es MECHANICAL ENGINEERS 


95 LIBERTY STREKT, 


NEW YORK. 


No Air Locks. 15 to 50 percent. 
fuel saved or equal amount of 
power gained. 
economy as engine 

Adapted to 
gines. Send for Cir 


Runs with same 


all kinds of En 
ular. 


COOKE & C0., 








Root’s Forse Blast Rotary Blowres 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 


TUBES, VENTILATION, ETC. 





SLOW SPEED, Pos TIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 
P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


8, 8. TOWNSEND, Gen, Agt, ) 168 & 165 
wT ‘ashington St., 
Selling Aets, § NEW YORK: 


In Writing Please Mention This Paper. 
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Absolute Safety from 


possessed by the‘ 





Fuel-——Rapid Generation of Dry or oe Steam—Durability —Low Cost of 
tenance—Kase of Transportation an 
*Wharton-Harrison ” form of boiler. 
Send for Descriptive Pamphlet— 
furnished for any amount of power from 4 
state requirements and consider our proposition. 


of 
ain 
advantages 


ifications, and Estimates promptly 
. up. 


Destructive Explosion—Highest Attainable Econom 
General Efficiency are among the 


a ate gy 





Both 8 and 4 Jaw. | SS ~S 
HARRISON SAFETY BOILER WORKS, Jaws Reversiote, |. cry < 
PHILADELPHIA, PENNA. LAT H E and D RI LL Diameter. Capacity nos ~t . 
NEW YORK, N. ¥. CHICAGO, ILL, ATLANTA, GA. 5 inch, 5 inch. > 
41 Dey Street. 187 La Salle Street. 9 No. Pryor Street. C 7 U Cc K S 1084 Es 1 
- * 134g ** 
on DRY STEAM »| 10% «. Ae 
| 21 Wig * 
JAW VISE. 2 SEND FOR ILLUSTRATED CATALOGUE. | 24 23° 8 


15 Specially adapted 


for drill press work 
where chucks cannot 
be used, and equally 
good for special or 
regular bench work. 
Send for catalogue 
of full line of the 
most improved de- 
signed, and best fin- 
= ished machinists’ and 
plumbers’ vises and 







small tools. 
HOLLANDS MFC. CO., 
ERIE, PA. 





Pat.KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 
jwxere aco Wil DRILL GAUGE 
FineMachinists tools E. BOSTON, M&SS. Send for LISTS 








WESTCOTT CHUCK CO. 


| Geared Combination Chucks. | 


MANUFACTURERS OF 


si EULA 












THE POND 


SEPARATOR. 


The Pond Separator is guaran- 
teed to relieve the steam of all en- 
trained water, and return this 
water to the Boiler, thus effecting 
a large saving in fuel. 


SEND FOR CIRCULAR. 


POND ENGINEERING CO., 


St. Louis, Chicago, 
Kansas City, Omaha, , 
Dallas. Seattle. 





Flexible Metallic Fillet 


For Pattern Makers. 8 Sizes. 


H, WHITE, 44 N. 4th St. Phila,Pa, 


Nanay 





ae | THOS. H. DALLETT & C0., 


York St. & Sedgley Ave., Philadelphia. 





Manufacturers of 


ELECTRIC MOTORS 


Machine Tools, Cranes 
Presses and other Machinery. 


ELECTRIC GENERATORS 


Complete Power Plants. 





Portable Drills, Hand Drills, Boiler gas 
Shell Drills, Light Drill Presses. ¥& 
Speciallyadapt- § 


yed for driving 
Elevators, Pumps, 


ylation of 


For instal- 








PORTABLE 


DRILLING MAGHINES, 


MANUFACTURED BY 


Albert L. Colburn, 


No. 4 Wall Street, 
NEW HAVEN, CONN. 
Send or Catalogue. 


-E. LONERGAN & CO. 


(a) 
Lae ie 211 Bace St., Phila. 
- Jom | Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY VALVES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
* Reliable” Steam 
Trap. 

1888 Catalogue 
free on application. 

















Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO., 


239 to 259 W. FRONT ST., 
CINCINNATI, OHIO, U.S. A. 


Originators and Builders of 


WOOD-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 


Pattern Machinery a Specialty. 





Send for Catalogue. 





W. C. YOUNG & CO., “icc 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


. GOODRICH’S 
PACKING EXTRACTOR 


For quickly oneine any kind 
of Packing from stuffing boxes, 
hot or cold, without injuring the 
rod or box. 
May be used in connection 

with either Hemp or 
Metallic Packing. 
For further info: mation addrese 

ADDISON COODRICH, 

Box 683. ASTORIA, OREGON. 


D 








UNIVERSAL CRINDING MACHINES. 


Hear what they say that use them: 
THE CANADIAN RAND DRILL CO, 
SHERBROOKE, P. Q., CANADA, Feb. 17, 18% 

LANDIS BRos., Waynesboro, Pa. ° ieee a 
GENTLEMEN :—The Grinding Machine purchased of you is 
giving entire satisfaction. 
both design and execution. 
Yours truly, CANADIAN RAND 
P 


We regard it as a superior tooi in 
DRILL CO., 
er F. A. HALSEY. 
LODGE & DAVIS MACHINE TOOL CoO. 
CINCINNATI, OHIO, Sept. 89 

LANDIS BRos., Waynesboro, Pa. , wetieccgn 
_ GENTLEMEN :- We are p'eased to inform you that the Grind- 
ing Machine reached us sately, and has now been running 
steadily for the last ten days, and is doing as elegant work as 
we ever produced, and we have two of what are considered 
the finest Universal Grinders in the market. 
Your improved features for quick changing of feed, and 
the nice arrangement for changing from external to internal 
grinding, and in fact the whole arrangement, gives entire 
satisfaction, and we hope to place other orders with you from 
time to time as we increase our capacity. 7 


Yours truly, 
THE LODGE & DAVIS MACHINE TOOL CoO. 


a ACHINER Y 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


1S. W. GOODYEAR, Waterbury, Ct. 
F.J. SCHMITT & Co., 


30 & 32 FRANKLIN ST., NEWARK, N, J. 
—MANUFACTURERS OF— 


VAUGHN'S PATENT POWER HANNE, 


Can be adjusted easier and quicker thax 
any other in use. Also 


JEWELERS’ MACHINERY 


And Tools of every description. 

















FROM 4 LB. TO 600 LBS. CAPACITY 


eh St eo 





RETORTS. STIRRERS. 
BOWLS. STOPPERS. 
DIPPERS. COVERS. 


BLACK LE.»D CRUCIBLES 
MADE BY THE 
JOS. DIXON CRUCIBLE CO, JERSEY CITY, N. J. 
ARE THE STANDARD THE WORLD OVER, 
AND GUARANTEED THE BEST CRUCIBLES MADE, 
CALL FOR 


COILS & BENDS 


—OF— 


BRASS and 
COPPER 


PIPE. 
ALL STYLES. 


THE NATIONAL PIPE BENDING CO., 





BOUUE EAD SLANGING MAGRINE 





Rapid Wo 
7 N 


.. Perfect Heads, with or without Dies. 
t) 


ole in Plate. Construction Simple. 
Price Reasonable. 


JACOBCLARK, Mfr., 





Germantown, 
Philadelphia, Pa, 





“THE HORTON LATHE CHUCK” 


and Styles. 


Comprising 


Universal Chucks, 
Independent 
Chucks 


Combination Chucks, 


Y Of Every Description 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U.S. A. a 


—OoR 
CHAS. CHURCHILL & CO., Ltd., 
21 Cross Street, Finsbury, London, Eng. 











Containing full description and price of over 20 d 
before illustrated. Sent free. Address 


JUST ISSUED, 


A NEW CATALOGUE OF 


LATHE An) DRILL CHUCKS, 
THE CUSHMAN 


No. 12. 


ifferent lines of chucks. Also special chucks never 


CHUCK CO., 


HARTFORD, CONN. 





> CHUCKS 


Send for Catalogue and Dis- 


. counts. 
MANUFACTURED BY 
THE HOGGSON & PET 
Est. 1349. NEW HAVEN, CT. 





TIS MFG. CO., 





“Challenge” Universal Grinding Machine 


For EXTERNAL 
and INTERNAL 
Cylindrical 
Grinding, 
Straight or taper; 
grinding Tools, 
Cutters, Ream- 
ers, &c. 
EMERY Grinding 
Machinery for 
all purposes 
a Specialty. 


we. Appleton Mfg. Co. 


30th & Thompson Sts., 
Philadelphia, Pa, 


df 















GRINDING ; 
MACHINERY ah: 


THE HORNER 
MACHINE CO., 


HOLYOKE, 
MASS. 





McGRATH’S PATENT , 
Emery Grinding, Polishing 
and Boiling Machines, = 


Bearings yielding or rigid at will, 


Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilled 
burr, and saving the time, 
labor, and cutting away of 
wheels, otherwise wasted in 
truing. Send for Catalogue, 


McGRATH & COLLINS, 
Conoes. N. Y. 





Se eae 


PEQUOT DRILL GHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will ex- 
amine. Ask at your dealers or write us for par- 
ticulars. 


THED.E.WHITON MACHINE CO. 
No. 5 Oak St., New London, Conn, 


S. A. SMITH, 23 S. Canal St. Chicago, Western Agt. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 


Has the Holding Pow- 
er of Taper Socket, to- 
gether with all the ad- 
vantages of the com 

E>. mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CO., 


Clayville, N. Y., U. 8. A. 


SKINNER 


CHUCKS 


Independent. Universal and Com- 
bination LATHE CHUCKS. 
—Also. DRILL CHUCKS.— 
SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 



















ALUMINUM, 


The Pittsburgh Reduction Co. 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
yurity to the best in the market, at the 


at rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes. 

ALUMINUM SOLDER. 

Correspondence solicited. 

















HY 






Acc 


Watson & Sti 








DIZON'’S BLACK LEAD CBUCIBLES, AND TARE NO OTHER. 


82 River Street, NEW HAVEN, CONN. 





Hydraulic Screw Punch. 


JACKS, VALVES, 
FITTINGS, PACKINGS, 


204, 206, 208 and 210 E. 


DRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 





UMULATORS, 


Iman, Mfrs, 
43d SL, NEW YORK, 
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BRAINARD MILLING 


BEAUTIFUL DESIGNS 

















COVERING 


PERFECT 
MECHANICAL 
PROPORTIONS 
—AND— 
BEST POSSIBLE 
WORKMANSHIP. 


NEARLY | 50 STYLES AND SIZES. 





HILL, CLARKE & CO,, Selling Agents, 


166 Oliver St., BOSTON, MASS. 


MACHINES. 





BRAINARD’S, 
THE ORIGINAL STANDARD 
NO. 3 MILLING MACHINE. 


AMERICAN GAS FURNACE 6O., 


DESIGNERS AND MANUFACTURERS 


“GAS BLAST FURNACES. 


- Send for Catalogue: Estimates made for any mechanical 
ef operation requiring high, evem and controllable 
y temperature. 


No. SO NASSADU ST., 
NEW YORK. 


A. RK. KING WI’G COMPANY, 


ERIE, 1ith and 12th Streets, JERSEY CITY, N. J. 


MT 








LigaT Cc A S T i N  @- S sAcis. 


"| Mens. ofr BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 


PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. TALOGU CORRESPONDENCE INVITED. 


Cit wo ERM MO 















If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 









You will make a Light- 
mistake that will 5 THE MORTO ning 

cost you / a. Way Cutter is the only ma. 
money = chine on the market 


that will cut a Key- 
Way and make a Key 
tofitit. Mr. Geo. New- 
¥ comb, Salem, Mass., says as fol- 

lows: “The Key-maker is a 


wonderful attachment, making 
keys faster than a man can cut 
uh GG the steel forit. The Key- 
: diy oe, a a a piece of 
ee Fi n teen minutes 
whieh requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varying from six 
inches to five feet, and ‘TON MFG m the smallest Key-ways to 
six inches wide. MORTON MFG. CO., Muskegon, Mich. 





fa Portable and Stationary. 


Rack-Cutting Attachment * 


EAST SAGINAW, MICH, 


Mt effective work 
= COWGILL IRON WORKS, 
Omaha, Neb. 


KEY SEATERS 


Eey-Making Machines. 


Giant Key-Seater Co. 


April 25, 1891. We are very 
much pleased with it, and 
think it the best mac hine on 
market for ee 1 and 







MULLERLATHES ae 


Speed Milling, 


An indispen- 
sable Tool in 
any well ap- 
pointed ma- 
chine shop. 






PATENTED. 


/ With New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL CO. 


Sth & Evans, CINCINNATI. OHIO. 


Photographs and Prices on application. 


Speeds from 240 


















Formerly of RoMEoO, ‘Micu. 











DEFIANCE MACHINE WORKS, 


DEFIANCE, OHIO, U. S. A. 


BUILDERS OF 


HUB, SPOKE, WHEEL, BENDING, 


WAGON AND CARRIAGE MACHINERY. 





PATENT WHeer TENONER. 





Re, 10 10,000 revs, 
HURLBUT’S / Patent Cut- | 










: Send for Circular. 
MANUFACTURED BY 


sit _ “entering joHN BECKER MANF’G CO., 








, ~ Machine. 

sizes, 2”, 3”, 4”, 8”, 6”. Water St., Fitchburg, Mass. 
< BY 

HURLBUT, ROGERS 


Ross Anti-Friction BALL Bearing CoLtar. 


A new Patent Application of 
Ball pry patented Dec. 
1890, to Drill Presses, Lathe: 4, 
all end thrust of Horizontal 
\ Shafts in Machinery. 95 per 
\ on. of the friction overcome 
\ a this device. Full satisfac- 

\ ie guaranteed. 


JOSIAH ROSS, 
1443 to 
1459 


MACHINE CO. 
South Sudbury, Mass, 


g Chas. Churchill & Co, Ltd, 
_ Agents, 21 Cross St., London, 
England, 


GUIDE 
PULLEYS 


FOR 














=) Niagara 








Light Belts, Sa PF | Street, 
JOHN ROYLE & OKs, | ae 
PATERSON, N. 4d. ue 



















NEW YORE STORE, 


64 Cortlandt Street. 823 N. Second St. 


CHICAGO STORE, PITTSBUBGE STORE, 


68 & 70S. Canal at Market ¢ a Water Sts. 


ST, LOUIS STORE. 


works, 
















CINCINNATI, 
PHILADELPHIA OFFICE, 


19 N. Seventh Street. 


THE LODGE & DAVIS MACHINE TOOL 


OHIO. 
BOSTON OFFICE, SAN FRANCISC? OFFICE, 


23 & 25 Purchase Street. 21 & 23 Fremont Street. 


Sole Agent for Great Britain, ALFRED HERBERT, Coventry, England. 


ete te This is the Tool for Boring. 


mn y tay You cannot afford to 
2 J bore on Engine Lathes. 
Ley > Automatic Turret. 
= A =p (2 Automatic Feed. 

~“ (2 Automatic Stop. 
ta°No Extra for Chuck. 
ta Large hollow spindle 
t27Lmproved boring rest 
ta~’Plenty of metal. 








MACHINE SHOP 
EQUIPMENTS 


A SPECIALTY. 


WRITE FOR 


Illustrated 




















MADE ALSO IN SMALLER 











Catalogue. 





36-INCH TURRET CHUCKING LATHE. 


SIZE. 


SEE ADVERTISEMENT ON PAGE *2O. 
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Solid and Shell Reamers, Beach’s Patent 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


New Bedford, 
MASS. 


Self-Centering Chuck, Bit Stock Drills. 





© F.£. REED : 00., 


Worcester, Mass. 





HAND LATHES, FOOT LATHES AND 





New Haven Manf’g Co., 


NEW HAVEN, CONN, 


IRON-WORKING MACHINERY. 





MILLING MACHINES. 
Manning, Maxwell & Moore, 


Selling Agents, 111 Liberty St., New York. 
115 Phenix Building, Chicago. 





Z 
iy 
4 
~ 
P 
4 
4 
YI 
Z 


L’t d, Agents, 


21 Cross St,, London, England. 


CHAS. CHURCHILL & CO., 





THE CINCINNATI MILLING MACHINE CO., 
SECOND & PLuM STS., CINCINNATI, O. 











H. BICKFORD. 


LAKE VILLACE, N. H 


| 


so AND TURNING MILLS,|§ 
4, 6 and 6 Ft. SWING 





: shop expenses reduced to a minimum ; 


2BY “_ FLAT TURRET 


Catalogue. 


JOMES & LAMSON MACHINE CO., 


Springfield, Vt., U.S. A. 


GAGE maACHInE WORKS, 


MANUFACTURERS 
OF 





FOX & TURRET 
LATHES 
A SPECIALTY. 


WATERFORD, 
N. Y. 


NOTICE. 


With more than twenty years’ experience 
with Milling Machines and their equipment; 
mod- 








ern methods of producing machined parts, 
and the personal supervision of details by 
the proprietors, we are enabled to produce 
first-class work, and to sell as low as is con- 
—— with quality. We invite comparison. 


KEMPSMITH MACHINE TOOL Co. 


MILWAUKER, WIS. 





TRON PLANERS, 


Extra Heavy. Latest Design. 


LW. POND MACHINE C 





All Modern Improvements. 


0., WORCESTER, MASS. 


MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 

















GEO. D, WALCOTT & SON, 


Manufacturers of 


LATHES 


AND 


NMAPERS, 


» JACKSON, 
MICH. 


ms Write us for Photo 
and Prices. 


i BARNES’ 


IE7 UPRIGHT DRILLS 


Complete line, ranging 
from our New Friction 
Disk Drill, for light work 
to 42-inch Back Geared 
Self Feed Drill. 












Send for Catalogue 
7 «and Prices. 





w. F. & JOHN BARNES CO., 
1995 Ruby Street, Rockford, Ill. 





FOR THE BEST PLANERCENTER 


FOR _— MONEY. or 











(- IMMEDIATE DELIVERY. 
15' and 18” Crank 


20" and 26” Gearea | OHAPERD. 


| JNO. STEPTOE & CO., Cincinnati, Ohio, 








v, Ds SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE os X. L. MAREK, 


PIPE CUTTING & THONG MACHINE, 






Beware of imitations. y 


= nuine without our Z 
e Mark and Name. 


pam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 


21 Atherton St., YONKERS, N. Y. 


PATTERN coe MACHINERY. 


Lathes, 
Planers, 
Jointers, 
Saw Benches, 
Band Saw, &c. 


ee Full Outfits. 
a i F. Hl, Clement Co, 


Jj 880 Lyell Av. 

















Rochester, N. Y. 
7m S8 BARKER'S 
aun a a CENTERGRINDING 

wechze MACHINE. 


= Manufactured by 
We. Barker & Co. 
CINCINNATI, O. 
=n SEND FOR 
¥ CIRCULAR. 


Guaranteed. 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 


~ Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS, CHURCHILL & & 00, Lt'd, Agents, 
21 Cross St., Finsbury, London, England, 















3 

ua 

Bp 

83. 

42.c 

B@q 

Bes 

om —— = Ee c 

od ea Sa b 

om = 

BE a PRENTICE BROS., 
Ans Manufacturers of 
588 Lathes & Upright Drills 
BS Lathes from 10 in. to 
es 20in oun uargest Va. 
3 riety of Drills manufac- 
os tured in the world. 

- Worcester, Mass. 








P, BLAISDELL. & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. | 









WoRCESTER, Mass., 










oh Jan. 14, 1891. 
a SP Mn. J. E. SNYDER, 
31 = Wo.cester, Mass, 
“DD Dear Sir:—In the 
16 equipment of our shop we 
se included three of your “4 
x) right Drills, a 25 in., a 
au-° in.. and a 386 in. This 
e161 choice was the result of 
A) some observation on our 
=~. | art, and the result fully 
as ahs the choice. Our 


opinion in a nutshell is, 
they are of the highest 
class in every respect. 


Yours very truly, 
WHEELOCK 
ENGINE Co. 


Gen’l Manager. 





Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS, 
66 CARDEN ST., BRIDGEPORT, CONN. 











NEW SHOP. 


AMPLE ROOM. 


Ww. 








PERFECT EQUIPMENT. 


PERFECT LIGHT. 








NO MAKESHIFTS. 





EASILY REACHED, 





FORBES 
& CO., 


HOBOKEN, N. J. 


FINE TOOL 


AND 


MACHINE 
WORK. 


D. 


CONTRACT, 


DAYS’ WORK. 


{3th STREET, 
AND 


HUDSON, 
HOBOKEN 


JOB, 


OR 





’ Hand Pipe- Cutting y Machines. 


No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion, Cuts and screws pipes 
4 to 2-inch,. Easily carried 
about. iad aaa a 


as Eclipse’ 


“SCL Nos. 2 and 3. 
These are powerful and most 
efiicte ney 


machines 

Sor cutting 
" large 

with which one man can 





PIPES, 





eastly cut off oud throne ‘6-1m¢ by pipe 
No. 2 Cuts and Sé ews 2} gin 
A Le . pi to O in 
ft spay you to write us Jor 

partic 
ee iN O AS fi MAULE, 

{Ar , Philadelphia 








wer Machines. 


Ba li arty Pou 





H.B. BROWN & C0, 


EAST HAMPTON, CT. 








Of all kinds for automatically controlling Steam Pressure. 
MASON RECULATOR CO., Boston, 


VALVES 


Manufactured by 
Mass. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


BEMENT, MILES & C0., 


PHILADELPHIA, PA., 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOPS 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING , mg J 
STEAM FORGES, SHIP YARDS, rm 

BOILER SHOPS, BRIDGE 
WORKS, ET 





THE LONG ALLSTATTER Ul _ 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Beit and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue. 


THE OPGN a TRON PAVERS. 


DETRICK & HARVEY MACHINE 6O., 














Manufacturers, 


BALTIMORE, MD. 
ACME, , MACHINERY 


Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, 









PAT. DEC. 5, 1882. 
PAT. DEC. 4, 18838. 
PAT. AUG, 25, 1885. 











EEL PARSSPRE BUNT ra pebaanste ; 
— 


AMET DRILLS. 











‘THE CHAMPION STEEL PRESSURE BLOWER a 





THE HILLES & JONES CO.,., WILMINGTON, DEL, 


MANUFACTURERS OF 


MACHINE TOOL 


." Boiler Makers, Bridge Builders, Ship Builders, Rail- 
road a Locomotive and Car Builders, etc. 











Improved 
Boiler Plate 
Planer, 
Fight Sizes, 
ra sk x Rpt Ek 2 7. ; ey A / : 3 ’ ’ 
Sy i Sa ae eee tsa srs Rat bagipe seers ee “_ 


Worcester, 





DAO? FORGINGS 


EXHAUST STEAM HEATING. 


By the WILLIAMES VACUUM SYSTEM, without back pressure upon the 
Engine guaranteed. 
Patent No. 256,089, dated April 4, 1882, sustained in two suits in the United States Circuit Court. 
The System has been ype ne by over 300 of the largest buildings, including Mills, Churches and 
Office Buildings, Schools, Asylums, Theatres, Hotels and Electric Light Companies, in this country. 


ADVANTAGES CGUARANTEED. 

Removal of all back pressure, thereby increasing power of engine and 
saving of over 25 per cent. in fuel, compared with the back pressure system 
of forcing the steam through the heating pipes. The prominent feature con- 
sistsina given quantity of exhaust steam being circulated and uniformly 
distributed through double the amount of heating pipes that could be 
accomplished by A e same quantity of exhaust steam when forced into the 
heating system y peeeaes. Send for descriptive catalogue with convincing 
proofs and refere 


WARREN WEBSTER "k CO., Main Office and Works, 491 N. 3d St., Philadelphia. 
“WEBSTER” VACUUM EXHAUST STEAM ECONOMIZER FRED WATER AND PURIFIER, 
Send for lllustrated Catalogue. 


Mass. 


—— 


























FROM 1-4 TO 15,000 LBS. WEIGHT. 
True to pattern, sound, solid, free from blow-holes hues of an- 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
or any service whatever. 


60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, roi. Heads, etc., for Locomotives. 
TEEL CASTINGS of every description. 

Send for Circulars and m to 

CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa, Office 407 Library St., Philadelphia, Pa. 
All GENUINE | 
watsswanuacucs,) PHO SPHOR-BRONZE 
BEAR OUR 


INGOTS, CASTINGS, WIRE, SHEET &c. 


REG.TRADE MARKS. | 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


Makers or “ELEPHANT BRAND PHosPHoR-BRONZE, 


D) AOU USE psn Li $0, 


NICHOLSON’S 








Pho aon Bron nye.| 








it - Pay You to Investigate 









W.H. NICHOLSON & co., 


- WILKES-BARRE, PA. 
hah sl House: CHAS, CHURCHILL & CO,, L’t’d, 21 Cross St., Finsbury, London, E. C., Eng. 


THE NORTON DRILLS. | Emery and Corundum Wheels 


FOR ALL PURP OSES. 
Z Cu: Pe, FOR LIGHT, SENSITIVE 





from 












PLAINVILLE, CONN. 


Manufacturers of Machine Tools 


BRIDGEPORT, CONN. 
CHICAGO BRANCH: 70 South Canal Street. 


ing experience a users. 





IS 
AX. WOISELESS Pare 






Self Adie sting, Perfect Grip, Instant Release, Easily 
Repaired. or further information address the mfr, 


A. H. ANTHONY, JEWETT CITY, CONN. 


EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 


ONLY MANUFACTURERS OF 


Pure Tempered Copper 
FOR JOURNAL BEARINGS, ELECTRIC COMMU- 
TATORS, COMMUTATOR SEGMENTS, 


Brushes, Rolled Goods and Copper Castings. 


RADIAL DRILLS 


For Machine Shop Use. 
Special Radials for Bridge Builders. 
Box't 8 } Rouble Screw Hoist, 

meh 500 Ibs. to 20 Tons 
Capacity carried in 
Stock. 


Full line of Cranes usu- 
ally in course of erection, 
from the small single 
track and trolley to 50- 
ton Traveling and Jib 
Cranes, 

Photos and Cuts 
on Application, 


Alfred Box & Co., 


Front,Poplar & Canal Sts., 
Philadelphia, Pa. 


DRY STEAM. 





Wy 
yp PROCESS any. 
RACUSE. 





STRICTLY NO'TSELESS AND MORE 
DURABLE THAN STEEL, 
Patentees and Sole Manufacturers 
THE NEW PROCESS RAW HIDE co. 
CUSE N., Y.. U. & 











NEW ADJUSTABLE BENCH LEVEL. 


WITH GROUND AND GRADUATED VIAL. 





4-6 & 8 Inch. 
*"sazig eauut 


MANUFACTURED BY 
EF. RICHARDSON, 
ATHOLL, MASS. 


Straight Line Centrifugal Separator 


© 














ar = P 
4 Es AND GREASE EXTRACTOR. TO 
a a _ . , . 
AND RAPID DRILLING. | 5 H 23 Simpson's Centrifugal 
@s3 
See - Steam Separator. 
1, 2,3, 4 or more Spindles, Sensi- | © 3 os p a 
tive or ‘Automatic Feed od A434) For oe plying Clean and Dry Steam 
To drill from Oto 1: -2 inch holes. hey & . tngines, Dry Houses, ete. 
ne est an est ; most con- , om Place Separator as close to engine 
pay ym — a and durable Drill | © 8 ! 8 © as possible, the steam taking a spiral 
me) Balanced Spindles and Bal- = : RE seer o irs bere is the water to be thrown by centrifu 
® ; . al force against the outer walls 
Write for prices and t description, = Either Horizontal or Vertical. while the dry steam goce through 
or for Special M a: Secures absolutely Dry Steam, the smal! holes to center of pipe. 
a g and extracts all grease, ete., Steam can enter at A or B, as con- 
THE NORTON & JONES ‘a we . g 55 | from the exhaust steam. venience may require; also used in 
oO A la | number in use in Men gous eying steam os Grane e a, for 
. ufactor’ Mines, Steamshi steam Hammers, Dry Houses, Wa- 
MachineTool Works, SPRINGFIELD EMERY WHEEL MFG, CO.,| eto. Send’ for cireuine contalet ter Gas Generators, and for all pur- 


poses where Dry Steam is necessary. 


J0S. DE RYCKE, Sole Man’ fT, KEYSTONE ENCINE AND MACHINE WORKS, 












and Special Machinery. Wheels grinding wet a specialty. 











Fifth and Buttonwood Streets, Philadelphia, 


’ 
145 B’way, ‘New York. Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y, 














M «. 
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ea ee 
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SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines, 
eee HIGH-PRESSURE BOILERS. 
= Complete Steam Power Plants of Highest Attain- 


A able Efficiency. 
ZZ Address BUCKEYE ENGINE CO., Salem, 0. 


oF cr No. 10 Telepho Buildi New York City. 
R ENGIN MPANY SALES AGEN 0. elephone Building, New Yor 
7 Cee TiNG. pram tens Bld’z, Boston, Mass. N. W. ROBINSON, 97 Washington st, Chicago, Ill. 
ROBINSON & CARY COMPANY, St. Paul. Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 
A. M. MORSE, 511 Commercial Block, St. Louis, Mo. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


GAS # GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 
m& Expense one cent an 
hour per horse power 
Rand requires but little 
attention torun them 
Every Engine 
Guarantee Full 
PF hls pera! free by mail 
ention this paper. 


VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


The Almond Coupling 
A NEW quarter turn 

motion to replace 
quarter turn belts and 
= bevel gears. 


7. R. ALMOND, MFR., 









“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 00., 


83d & Walnut Streets, 
Philadelphia. 


151 Monroe Street, 
Chicago. 


New York Agency,18 Vesey St. 
35,000 SOLD. 


Many New Improvement 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 
OR GASOLINE. 


COMBINED 
“OQTTO" GAS ENGINES AND PUMPS 


———=— 
Consume 25 to 75 Per Cent. Less Gas than ANY 83 and 85 Washington Street 
other Gas Engine doing the same work. BROOKLYN, N. Y. 


hike’ Hobbes IRON WORKS CO. 


MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine, 


Single, Tandem Compound, and Triple Expansion. 
Horizontal Tubular and Manning Vertical Boilers. 






















NOoOISELSss 

















THE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
CLEANEST, MOST EFFECT- 
IVE, and MOST ECONOM- 
ICAL device on the market 
for the lubrication of machinery 
bearings. 


Liberal Discount to the Trade. 


—MANUFACTURED BY— 


Lackawanna Lubricating Co,, 


SCRANTON, PA. 


MACHINERY 


NEW AND SECOND-HAND. 


ENCINE LATHES. 
2in. swing, 15 i Bed, Old style, fair order, cheap 
36 in. 18 Fitchburg Triple G’d, new 





One Sellers Driving Wheel Lathe, 78 in. swing. 
One Gleason Planer, 42 in.x42 in.x12 ft., 2 heads. 








hin 
Sas! Seneet, Miles & Co., 1500 lb. Steam Hammer. 


HILL, CLARKE & C0., 


156 OLIVER ST., 





SECOND-HAND MACHINERY. 


%in. “ il t. 98 Heavy Now, be good order 

32 in. “ Tet a ew, heavy pattern | pianer, 54 in. wide, 4 ft. long, 2 heads, Betts Machine Co 
oF aa 6 ft. “ +) a Planer, planes 36 inch wide, 10 ft. long, L. W. Pond. 
atom 6 ft. Back G’d Rod Feed only, cheap | pjaner. planes 30 inch wide, 8 ft. long, E. Harrington ‘& Son 
24in. | 12- l4 ft. Bed, ___ New, latest pattern Planer, planes 24 inch wide, 6 ft. long, Harris. 
24in. “ 12 ft. Bed, Perkins, latest pattern, new | planer, planes 24 inch wide, 5 ft. lon 4. W. Pond. 
2in. 13ft. ‘ Worcester Co., good order, cheap | 1 Planer, 24 in. wide by ‘ ft. long, L. W. Pond Meh: “Co. new. 
in. % 10ft, ** Perkins, latest pattern, new 1 Planer, 24 in. do 56ft. do do 
Sin. ** 10-12-14 ft, Be eds, New, latest patterns | 1 Planer 24in. do 6 ft. do _ do 
gin. “ ba 10 ft. Hendey Plain & Taper, new] 1Planer,28in. do 6 ft. do do do 
l6in, “ 8 ft. * Fitechbarg Plain & Taper, new | 1 Planer, 28in. do B ft. do do do 
I6in, “ 6 ft. Bed, Ames special feature, Al order | 1 Planer, 32in. do _ 10 ft. do do do 
iim, * 6H. * Fitchburg Plain & Taper, new bap Engine Lathe, 28 Rt. swing over shears, 56 aoe swing in 
Min.  * <¢€f. “ Hendey Plain & Taper, new gap, 26 f d, English Make. 


t. be 
Ames special, low price, new | Engine I aa 38 inch swing, 18 ft. bed, 
Prentice Bros., new | Engine Lathe, 38 inch swing, 30 ft. bea. do 
Engine Lathe, 50 inch swing, 22 ft. bed GenevaCo. do 


in. “* 6 ft.“ 
gin, “* Of, “ 


PLANERS. : Engine Lathe, 24 inch swing, 20 ft. bed, w with three tool 
76 in.x54 in. x25 ft., Betts, Good order, low price shaftin D. W. Pond. 
#6 in.x36 1n.x12 ft., New Haven, ” Engine Lathe, 18 inch swing, . ft. bed, , — Lathe & Co. 
30 in. x30 in. x8 ft., Powell, New, heavy pattern | Engine Lathe, 16 inch swing, 8 ft. bed, Wheeler. 
24 in. x24 in.x7 ft., Pond Mch Tool Co.,. Good as new | Engine Lathe, 15 inch swing, 8 ft. bed, Porter. 
24 in.x24 in.x6 ft.. Fitchbur, New, latest pattern | 4 Engine Lathes, 20 inch swing, 8 ft. bed, Amen Mfg. Co. 
22 in. x22 in. x5 ft., Lathe & Morse, New | 2 Engine Lathes, 28 in.x12 ft., new 
Boiler Plate Planer, 18;ft., modern, Good order | 1 Engine Lathe, 28 in.xi6 ft., do 
a Sea 1 Engine Lathe 32 in.x18 ft.. do 
SHAPERS. Engine Lathe, 24 in.x10 ft., Tape r Attachment, Lodge & Davis. 
in. stroke, Crank, Hewes & Phillips, Good order | 1 Engine Lathe, 84 in. swing, 16 ft. bed. 
ll in Traveling head complete, ms sy 1 Engine Lathe, 72 in. swing, 17 ft. bed 
in, ‘“ Crank, New Haven, heavy, 7 ‘a 1 Engine, Upright, 6 in.x7 in., N. Y. Safety Steam Power Co. 
ae, * Traveling head, Fite hbure, New pattern | 1 Engine, Upright, 8 in.x9 in., McIntosh & Seymour. 
lbin, “* Friction, Hendey, Good order | 1 Engine, Horizontal 6 in. x10 in. Rice Automatic. 
lbin. ‘* Orank, Gould & Eberhardt, New : A. Bas = ne, ages 
“ PF > cngine, 14 in.x H 
26 in, Triple geared, Improved style. One #4 in. Swing by 20 ft. bed Lathe. 


= Shaping Machine, 9 inch stroke, 
MISCELLANEOUS One 16 4. Pillar Shaper. 


Radial Drill, new patterns, 26 in., 36 and 60 in. 4 
Upright Drill, ain. B’k G'd, Auto, Feed, Special low price ¥ prig ~ Hee 4 A gl Dag G.&8.F., 
Brown & Sharpe, No. 1-5 Screw Machines, Good order Bolt utting Machine, 11-4 Finch, 


Improved style Universal Milling Machine, New 44 nh’ Schi k 
Hor. Boring Mill, 40 in., Nicholson, latest, Good.as new Siotting Machine, inch stroke,” Noieiiwan Mt ¢ 4 
Upright Boring and Turning Mill, 38 in., New pattern | 39 inch oring Mill. — 
Horizontal Boring Machine. 
NM ¢< > Large Index Milling Machine. 

J ® J ® Cc & B E, Two peuste bray Sol ills cs 8. F., 1 = 6 Dome nt. 
SUCCESSOR TO One 28 inch prig t Dri 3. G r nyder, new 
’ | 68 Cortlandt Street, One 36inch * . E. Snyder, new 

E. P. BULLARD $ ‘ One 15 Horse-Power Upright Boiler. 


N. Y. Mach’y Warerooms. | NEW YORK. GEORGE PLACE, 120 Broadway, New York. 
















MANUFACTURERS 
OF IMPROVED -é = 





CoRL DRILISS; STEAM ENGINES 





ConTRACTS 
TA 





= VARIETy~ 
IN FULL te 


7 OWER 
KEN FOR LoMecete PT 





Eclipse Corliss Engine, 


FRIGK COMPANY, Builders, 


WAYNESBORO, PA. 








CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


REFRIGERATING © 


Send for Special Cirenlar. Sd A GENUINE 







NON-CONDENSING, 





Send for Circulars. 


ICE-MAKING 


AND 





MACHINERY. 


“CORLISS.” 


















SOUTHWARK 
FOUNDRY AND 
MACHINE CO. 


PHILADELPHIA, PA, 


SOLE MAKERS OF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE 

SIMPLE, COMPOUND 
OR TRIPLE EXPANSION 

ALSO BUILDERS OF 


BLOWING ENGINES 
REVERSING ENGINES 
CENTRIFUGAL Pumps 
BOILERS, TANKS, ETC. 














SECOND-HAND MACHINERY. 


NINES” 
p Dyanonn aes 

OSPECTINGe 
BAND FRICTION 


Leanne an. 5. CHICAGO. U.S.A. 





aa a & Sharpe, No. 3 Universal Milling Ma- 


BOSTON, MASS, 





NON-CONDENSING. BEST MATERIAL. 





CONDENSING. HIGHEST 
Triple and Quadruple EFFICIENCY 
Expansion. GUARANTEED. 





Horizontal or Vertical. 
| Superior Design, Work- > 
manship and Finish. 


"PHILADELPHIA ENGINBERING WORKS, 


Catalogues Mailed 
on Application. 


mite d. Mifflin and Meadow Streets, 
' PHILADELPHIA, PA. 











Geneva, new. 


New Haven Mfg. Co 


Hawes Machine Co. 
Putnam Machine Co. 
Wm. Sellers & Co. 





-BorRING & TURNING MILLS 
TURRET MACHINES, 


EN nl 


BripcePportT MACHINE IooL Works, 





THE RACINE AUTOMATIC ENGINE § 


Built im t7 Sines, 1 to 90 H, P. 








out-bearing. aos the ‘ihe Sor ‘driv ing 
Departments of large Manufacturing 
Establishments. 


OVER 600 IN USE. 
Compact and Economical All sizes 50 
H. P. and under, carried in stock. 


Every Engine Tested in our Shop. 
Send for CATALOGUE M. 


Racine Hardware Mfg. Co., 


Engine Dep’t, Racine, Wis. 


—_— 
Steam Plants, 


Engines, Shafting, Hangers, 
Pulleys and Boilers. 


Tue Lane & Boptey Co., 
CINCINNATI, O. 





Why pay fancy prices for valves hav- 
ing composition disks (either hard rub- 
ber or asbestos) because you have 
become disgusted with the common 
cheap trade valve? No composition is 
as good for steam as gun metal, there- 
fore, why apey more for an rapier 
article? nvestigate Lunkenheimer's ; 

Patented Regrinding Valves, made of American Standard Gauge & Tool Works, 
gun metal, beavy and regrindable, WILMINGTON, DEL. 

When leaky, can be made good as new by regrind- Makers of Implements for 
ing, or thedisk replaced. ‘These valves are intend- Standard Measurements. 
ed for heavy pressures and extensively used on 
Locomotives, Steamships, Refineries andin the U. 
8. Navy on Cruisers. Every valve has a direction 
tag attached, and ‘“*Lunkenheimer”’ cast in the 
valve shell and fully warranted. For sale by 
dealers, or write 


The Lunkenheimer Brass Mfg. Co., 


CINCINNATI,O, U.S.A 


The Improved Ball Engine 


AS BUILT BY 
THE BALL & WOOD CoO, 
Office, 15 Cortlandt St., New York, 









Flat Bar Gauge. 
JAS. A. TAYLOR & CO. 


Crescent Gauge. 


GENERAL»® EXPERIMENTAL 
MACHINE WORK. sesTFaciLiTiES IN CHICAGO 
NATIONAL MACHINE WORKS. 35 S° CANAL ST CHICAGO ILL 














F PButtarp.Propr. BRIDGEPORT.CONN. 





Is superior in DESIGN, FINISH and WORKMANSHIP. In 
REGULATION and ECONOMY it has no equal. Built with new 
tools from new patterns and after long experience, it marks 
the latest step in steam engineering 
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BROWN & SHARPE MFG. CO,,|" 


PROVIDENCE, R. I., U.S. A. 


A dozen different 


Grinding Machines 


carried in stock. 







Machine Tools 


on exhibition at 


ital, 


CHICAGO, ILL. = : 
8A. Smith, ses = 


Agent. 








NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
SLOTTING MACHINES. 


In sizes from 61-inch stroke to 54-inch stroke. 
Cutter-bar counterbalanced and provided with 
quick return motion. Feeds are longitudinal, 
transverse and circular, all automatic. 

Special Iron and Steel-working machinery for 
all classes of machine shops. 

Correspondence solicited. 


NEW YORK, 
136 & 138 LIBERTY ST. 


PHILADELPHIA, 
705 ARCH ST. 


CHICAGO, 
PHENIX BLOG, 
PITTSBURGH, 
LEWIS BLOCK, 








“THE YALE 8 TOWNE MFG CO, 


STAMFORD CONN. 
NEW YORK. CHICAGO PHILA.BOSTON 








“Here is a valve just as good as the Genuine Jenkins Bros. and costs you less money.” 
This is the war cry of the imitators and their friends. In answer to this cry we will drag 
out our old hundred ton gun—which never fails to clear the field—and here is the SHOT, 


A FAIR OFFER. 


If you will put a Jenkins Bros. Valve on the WORST PLACE YOU CAN FIND, where you 
cannot keep other valves tight, and if it is not Perfectly Tight or does not hold Steam, Oils, 


Acids, Water or Other Fluids Longer Than Any Other Valve, you may return it and your 


Wwoney will be refunded. JENKINS BROS., New York, Philadelphia, Boston & Chicago. 


$150.00 REWARD. 


We have now in active operation in the United States and 
Europe, over 3,000 of our Improved Standard Engine Lathes, and are 
constantly hearing of phenomenal amounts of work being turned out 
per day, on them. 

For the twofold purpose of obtaining valuable statistics, and to en- 
courage the men now operating the tools, we offer the following rewards; 
$50.00 to the first; $25.00 to the second; $15.00 to the 
third, and six additional prizes of $10.00 each, to the men 
who, "before July ist, 1892, turn out the largest day’s work on 
one of these Standard Lathes, All character of work will be con- 
sidered, and the names of the successful competitors will be published in 
the American Machinist. No proprietor or foreman of a shop will be eligi- 
ble to a prize, but the amount of work must be endorsed by a proprietor. 


Communications may be addressed to the Works or any of our Stores. 
ge” Printed Copies of this reward furnished for posting in shops, 


THE LODGE & DAVIS MACHINE TOOL CO. 
7~See advertisement, page 16. 
OUR LINE OF ‘CAPPING MACHINES. 
TAPPING MACHINES 


Nos.0 a4 
VERTICAL. 























THE GARVIN MACHINE COMPANY, 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY ano MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application. J NEW YORK. 


THE glial & 





and made to 





WHITNEY CO. 


HARTFORD, CONN., U.S. A, 


Ask trial of Holders with Inserted Cutters, 
in Lathes and Planers for Turning, Cutting Off, 
Threading, Shaping, and Boring Metals. 
ters are inexpensive and may be sharpened by 
grinding without changing the form. 

Milling Cutters, in variety, carried in stock 


The cut- 


order. 


CIRCULARS AND PRICES FURNISHED UPON APPLICATION. 





THE BILLINGS & SPENCER CO., 


HARTFORD, CONN., U. S. 


MANUFACTURERS OF 


BILLINGS’ PATENT SURFACE GAUGE. 


A., 











This Surface Gauge is drop forged, of bar steel, and finished in 
a thorough manner, and hardened. 


Send for ILLUSTRATED CATALOGUE and PRICE LIST of Machinists’ Tools. 


DROP FORGINGS oF BRONZE, COPPER, IRON AND STEEL 


OF EVERY DESCRIPTION, 
London House: CHAS. CHURCHILL & CO., Limited, 21 Cross Street, Finsbury, London, 5. ¢., England, 





Masur Masts be 









"OIHO “GNV13A319 
r ° "HOM 
’ $svug pue NOU! 


“NOILVOITdd¥ NO FAIOTVLVO CHLVUISOTII 





pplication. 


. Cuts, Photographs 
Lowell, Mass., U.S. A. 


Manufacturer of ENGINE LATHEs 
ona 


from 16 to 48 in. swin, 
ia and Prices furnish 





wit 
wu 


Oo. W. FIFIELD, 





Key-Seatng Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Sccond-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ 
~~ Tools or Supplies. 

W. P. DAVIS, 


Rochester, N. Y. 


MANNING, MAXWELL & MOORS, 


Manufacturers and Dealers in all kinds of 


TOOLS AND SUPPLIES. 


RAILWAY and 


MACHINISTS” 








The Celebrated 
: F. E. REED 

_ > 16-inch Swing 
Engine Lathe. 





111-113 LIBERTY ST., NEW YORE. . 





We carry the largest line of Tools and Supplies in the City. 








J. M. ALLEN, Present. 

Wm. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Second VicE-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 





‘ Genny vendy me ag by. gears, ali kinds, cut teeth or cast 
ee! ar C 
S and IMPROVE D "CATALOGUE for 1892, READY 





SoreeenOu 


THE LEXINGTON GEAR WORKS, 18 Fletcher St., Lexington, ae 











LANERS 


MANUFACTURED BY 





479 Sycamore St., 





SPUR CEARED 
SPIRAL GEARED. 


The G. A. GRAY CO., & 


CINCINNATI, 






AND 


0. 


























24” Pillar Shaper. 








1” Pillar Shaper. | 26” Pillar Shaper. BD sc: 


OKANUFAC TURERS | OF 


icine 


OENDfOR OU CATALOGUE 



















____.v.M.CARPENTER = 
PAWTUCKET.R.1. 








sa 58s 8} 





Manufacturer 





Pik 


Woe Tips & DIE 












